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ABSTRACT
Numerous studies have attempted to identify a relationship between personality traits and
workplace performance. Workplace performance in this study was construed as
including perceptions of congruence with the type of work and performance on the job.
The Five-Factor Model (FFM) has been used to predict workplace performance across a
number of vocations including aviation and the Revised NEO Personality Instrument
(NEO-PI-R) is the most widely used FFM-based instrument. The NEO-PI-R has been
used with commercial and military aviators to identify personality trait levels that are
distinct from the general public and to predict performance in cockpit situations such as
during training. U.S. Army rotary-wing aviators have not been included in previous
studies using the NEO-PI-R. A sample of 75 experienced or career U.S. Army rotarywing aviators was given the NEO-PI-R in order to identify their personality profiles and
to see if personality trait levels varied when they were grouped according to the mission
platform that contained their preferred aircraft. Findings revealed a personality profile
consisting of average levels of Extraversion, Agreeableness, and Conscientiousness.
Neuroticism and Openness were in the low range. Scores between aviators when
grouped by mission platform revealed that only Agreeableness was significantly different
and this difference was found between Attack and Utility aviators. Limitations of this
study and implications for future research are discussed.
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CHAPTER I: THE PROBLEM
Introduction
Movies such as Top Gun and The Right Stuff have popularized the idea that
aviators possess certain personality trait levels that distinguished them from the general
population. Research lends support to the assumption that aviators often exhibit
personality trait levels that distinguish them from the general public (Callister, King,
Retzlaff, & Marsh, 1997; 1999; Fitzgibbons, Davis, & Schutte, 2004) and that personality
trait levels can predict cockpit performance (e.g., mission success, teamwork, risktaking), especially during flight training (Anesgart & Callister, 2001). The possibility
that a link exists between personality traits and performance as an aviator suggests that
certain personality traits are better-suited for aviation and argues for further personality
research with aviators.
United States Army aviation maintains an ongoing commitment to improving
aviator performance in the cockpit as well as an interest in retaining high-performing
aviators past an initial enlistment. For instance, the Selection Instrument for Flight
Training (SIFT) research project began in 2004 and is focused on reviewing and
redeveloping the criteria used in selecting future U.S. Army rotary-wing aviators and in
aircraft assignment decisions that occur in an aviator’s career. Personality is one factor
under review that might warrant consideration as one of the criteria in initial aviator
selection to flight school or aircraft assignment (i.e. classification) decisions that occur
following flight school.
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The intent of this study was to investigate the possibility that U.S. Army rotarywing aviators might exhibit a unique personality profile as a total sample in comparison
to the general public and to see if personality trait levels fluctuated in comparisons
between the four mission platforms where these aviators are assigned. Mission platform
is used to denote the general task or role that is performed by each aircraft. For instance,
Attack aircraft are primarily used in combat environments while Cargo aircraft primarily
move large-scale supplies or large numbers of personnel. Utility aircraft primarily move
small groups of personnel or lightweight supplies and provide combat support roles while
Scout/Observation aircraft gather reconnaissance information in combat environments.
The sample for this study was drawn from experienced U.S. Army rotary-wing
aviators on active flight status and who possessed the military rank of Chief Warrant 3
(CW3), Chief Warrant 4 (CW4) or Chief Warrant 5 (CW5). Warrant Officer aviators
were used because they typically accumulate more actual flight time in the cockpit that
commissioned officers (Marshburn & Rollin, 2005). The rationale for using experienced
aviators was based on the likelihood that (a) these aviators had demonstrated sufficient
performance in the past to achieve their current military rank and (b) their tenure
suggested they perceived enough satisfaction and congruence with the lifestyle of an U.S.
Army aviator to make U.S. Army aviation their career.
The Revised NEO Personality Inventory (NEO-PI-R; Costa & McCrae, 1992)
was used in this study. The NEO-PI-R is based upon the Five-Factor Model (FFM; Costa
& McCrae, 1985) of personality which measures personality traits across the factor
dimensions of Neuroticism, Extraversion, Openness, Agreeableness, and
Conscientiousness. Though the NEO-PI-R has been used with other types of aviators to
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predict performance (e.g., Anesgart & Callister, 2001), this was the first reported study to
use this instrument with U.S. Army rotary-wing aviators.
The lack of U.S. Army aviation research using the NEO-PI-R has not gone
unnoticed. For example, Callister et al. (1997) expressed confidence in generalizing their
NEO-PI-R findings with U.S. Air Force aviators to U.S. Navy/Marine Corps aviators, but
refused to generalize to U.S. Army aviators. They reasoned, “Generalizing to U.S. Army
aviators should be done only with considerable care since many U.S. Army aviators are
Warrant Officers, many without college degrees” (p. 6). One of the goals of this study
was to address the lack of findings with U.S. Army aviators by making an initial step in
determining if a particular NEO-PI-R profile seems to be most indicative of career U.S.
Army aviators. If so, this might lend support to the notion that certain personality traits
should be considered in the selection and classification of future U.S. Army aviators.
Problem Background
Approximately 1,200 new U.S. Army rotary-wing aviators are trained each year at
Fort Rucker, Alabama at a cost of approximately $225,000 per student (Colucci, 2002).
The journey for new aviators begins at the selection phase with the completion of a
written test that measures aviation relevant skills, general spatial and mathematical
ability, and attitudes. Applicants must complete an interview with a current U.S. Army
aviator and successfully pass a flight physical. Applicants are selected for flight school
based upon their overall scores in the different components of the selection process.
Applicants can transfer from other U.S. Army job specialties or from other branches of
the military. One feature unique to U.S. Army aviation is that applicants are not required
to have a college degree.
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Aviators selected for rotary-wing flight school or Initial Entry Rotary-Wing
(IERW) attend flight training at Fort Rucker, Alabama. Flight training lasts for
approximately 9 to 10 months depending upon the length of time required for advanced
flight training at the end of IERW. Successful graduates from flight training move to the
next phase of their initial training which involves aircraft assignment or classification.
The U.S. Army determines aircraft assignments for the majority of new aviators
based upon the projected needs of the U.S. Army. Advanced training in an assigned
aircraft lasts from one to two months. The classification phase ends once the aviator has
successfully completed advanced training and has become qualified or rated to pilot that
aircraft. Each aircraft performs a different role or function known as mission platform in
U.S. Army aviation. Many aviators are rated in more than one aircraft during their
careers.
Personnel can be assigned to fly one or more aircraft in their career from four
primary mission platforms: Attack, Scout/Observation, Utility, and Cargo. Attack
aircraft, including the AH-64A, Apache, and AH-64D, Apache Longbow, are primarily
designed for offensive combat missions. They primarily provide air artillery support for
ground troops using air-to-ground missiles. Scout/Observation aircraft, such as the OH58D, Kiowa, provide information-gathering functions in the field. These aircraft are small
and are designed so they are not that easily seen by the enemy. Utility aircraft, such as
the UH-60A, Black Hawk, provide transportation of light-weight supplies and small
groups of personnel. Cargo aircraft, such as the CH-47D, Chinook, are larger aircraft
capable of moving heavy supplies or transporting larger groups of personnel.
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Person-environment fit research suggests that matching individual characteristics
such as personality with the task demands of a vocational environment will likely
increase performance and tenure (e.g., Edwards, 1996; Holland, 1985; Assouline & Meir,
1987). U.S. Army aviation would appear to benefit from personality findings that might
predict aviator performance and tenure given the significant investment it makes in
aviation training each year. Experienced U.S. Army rotary-wing aviators would appear
to be the best population to sample in order to identify these personality traits even
though there has been some caution expressed about attempting to generalize one
personality profile to all aviators (Chidester, Helmreich, Gregorich, & Geis, 1991;
Retzlaff & Gibertini, 1987).
An initial step in measuring the personality traits of U.S. Army rotary-wing
aviators is determining the appropriate instrument to use with this population.
Personality instruments such as the Minnesota Multiphasic Personality Inventory
(MMPI) (Hathaway & McKinley, 1943), the Minnesota Multiphasic Personality
Inventory – 2 (MMPI-2) (Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 1989),
and the Millon Clinical Multiaxial Inventory (MCMI) (Millon, 1977) with its subsequent
editions may provide a means for measuring aviator personality traits. However, their
use may be inappropriate with this population because they are not normed for highfunctioning aviators, but are designed for clinical populations (Retzlaff & Gibertini,
1987).
A more promising tactic appears to be the use of a trait-based approach to
personality that measures normal or non-pathological personality trait levels and which
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has been used successfully in the past to predict performance in vocational settings
(Barrick & Mount, 1991; Callister et al., 1997; Mount, Barrick, & Stewart, 1998).
The NEO-PI-R is a trait-based instrument that has a history of use in studies attempting
to link personality with workplace performance including with aviators (Anesgart &
Callister, 2001; Fitzgibbons et al., 2004). For instance, Anesgart and Callister (2001)
found that scores on the Neuroticism factor could predict attrition from flight training for
U.S. Air Force aviators.
The NEO-PI-R has received widespread support for its comprehensive coverage
of the general domains of “normal” personality traits based upon the factors and facets of
the FFM (Bernard & Walsh, 2004; Callister, King, Lanier, & Etterlie, 1995; Callister et
al., 1997; Costa & McCrae, 1992; Paunonen & Ashton, 2001). The FFM’s
conceptualization of personality has received validation across vocations including with
aviators. For instance, the factors of the FFM have received empirical support for their
ability to identify the personality traits of aviators from studies utilizing other trait-based
instruments (Helton & Street, 1993; Street & Helton, 1993). The FFM has been
identified as the best approach to use in making U.S. Air Force aircrew selection
decisions (Pedersen, Allan, Laue, Johnson, & Siem, 1992).
The volume of personality research with U.S. Army rotary-wing aviators is small
which limits the comparisons that can be made with previous findings. A search of the
primary academic search engines EBSCOHost, Annual Reviews of Psychology, and
PsycINFO as well as the Defense Technical Information Center (DTIC) search engine of
military technical reports yielded three studies of U.S. Army aviator personality
(Caldwell, O’Hara, Caldwell, Stephens, & Krueger, 1993; Geist & Boyd, 1980; Picano,

7
1991). Two (Caldwell et al.; Geist & Boyd, 1980) of these studies used the MMPI and
one (Picano, 1991) used the Occupational Personality Questionnaire (OPQ). Only Picano
(1991) considered experienced U.S. Army rotary-wing aviators and identified his sample
with similar criteria as was used in this study.
Purpose of the Study
The purpose of this study was to identify the personality profiles of experienced
U.S. Army rotary-wing aviators based upon the personality factors of the FFM. The
factor scores were measured by using the NEO-PI-R. Additionally, the study sought to
determine if the personality trait levels of these aviators were significantly different
across the U.S. Army’s four rotary-wing mission platforms (i.e. Attack,
Scout/Observation, Cargo, and Utility).
Research Questions
•

Research Question #1: What are the personality profiles of experienced U.S.
Army rotary-wing aviators?

•

Research Question #2: Do experienced U.S. Army rotary-wing aviator
personality profiles differ significantly across the U.S. Army’s four mission
platforms?
Limitations/Delimitations
There are two limitations associated with this study. First, the sample size was

less than 100 (n=75) and sample sizes fluctuated once the aviators were grouped
according to mission platform which could raise concerns about the level of confidence
that should be extended to the findings of this study. Second, there is an absence of
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studies using the NEO-PI-R with U.S. Army rotary-wing aviators. Steps have been taken
to mitigate the limitations cited.
First, the sample size was citied as a limitation because it is generally assumed
that larger samples increase the level of confidence placed in findings (Portney &
Watkins, 2000). An increase in sample size could cause trait levels to fluctuate and
change their ranking of importance. For example, a larger sample’s scores could move
their ranking in a factor from low to average or from average to high.
A problem in studying populations such as experienced U.S. Army rotary-wing
aviators is accessibility. A solution for the accessibility dilemma was to survey the
experienced U.S. Army rotary-wing aviators that attended advanced leadership training at
the Warrant Officer Career Center (WOCC) located at Fort Rucker, Alabama from
October 2005 to January 2006. Ninety surveys were provided WOCC personnel based
upon estimates of the number of aviators likely to attend this training. Experienced U.S.
Army rotary-wing aviators serving as WOCC training personnel were also included in the
study resulting in a return of 77 survey packets. Two surveys were incomplete and were
not used resulting in a sample size of 75.
Second, the absence of studies using the NEO-PI-R with this population is a
limitation because there are no findings from previous research to use for comparison.
The usage of the NEO-PI-R in this study was based upon a review of the literature and
the conclusion that it was appropriate to use with U.S. Army rotary-wing aviators
because; (a) it focuses on general domains of personality and measures normal
personality traits rather than narrow aspects or psychopathology; (b) it is commonly used
in studies examining the fit between individual personality and job characteristics (e.g.,
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Mount et al., 1998; Tett & Burnett, 2003); and (c) it has been effective in measuring the
personality profiles of military aviators (Callister et al., 1997), and commercial pilots
(Fitzgibbons et al., 2004).
Definitions
Agreeableness. Agreeableness is the personality characteristic or disposition
exemplified by behavioral descriptions such as courteous, good-natured, flexible,
cooperative, and tolerant. Agreeableness is an indicator of how well a person will belong
to groups engaged in tasks because task completion by teams typically requires high
levels of effective social interaction.
Classification. Classification involves successful completion of flight training
and becoming rated or qualified to pilot an aircraft. In the U.S. Army, classification is
typically the result of an aviator being assigned to an aircraft based upon the needs of
U.S. Army aviation during IERW training and reclassification in a different aircraft can
occur at different points in an aviator’s career based upon U.S. Army needs or some
reclassifications can occur due to the expressed desires of the aviator.
Conscientiousness. Conscientiousness is the personality characteristic or
disposition exemplified by descriptions such as responsible, orderly, dependable, and
persevering. Conscientiousness indicates the amount of forethought and level of
commitment a person gives to task completion.
Domains. “Domain” can be used synonymously with “factors” in the FFM and
describes dimensions of personality (e.g., Digman, 1990). In the FFM framework this
would include the five factors that represent the broad dimensions of personality.
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Experienced U.S. Army Rotary-Wing Aviators. Experienced rotary-wing aviators
in this study are defined as those U.S. Army rotary-wing aviators having achieved the
minimum rank of CW3. Promotion to CW3 generally requires a minimum of 10 years
and possibly longer to achieve. Promotion to CW4 and CW5 typically occur around 20
years of service. These aviators are qualified or rated to fly at least one U.S. Army
rotary-wing aircraft and are likely flying this aircraft in some capacity (e.g., supervisor,
instructor pilot) at this time. These aviators are assumed to have achieved a record of
high performance and sufficient adaptation to U.S. Army aviation that tenure is possible
and desired.
Extraversion. Extraversion is the personality characteristic or disposition
exemplified by descriptions such as sociable, assertive, talkative, and achievementoriented. Extraversion can be an indicator of the level of teamwork commitment a person
possesses including their willingness to communicate and assume prominent roles within
a team.
Five Factor Model (FFM). The FFM developed out of over a half-century of trait
personality research. Costa and McCrae (1985) offered the contemporary labels for the
FFM. Their labels are Neuroticism, Extraversion, Openness to Experience (or
Openness), Agreeableness, and Conscientiousness.
Mission Platform. Mission platform is used to denote the type of tasks or primary
role a particular aircraft performs for U.S. Army aviation. The four primary mission
platforms are Attack, Scout/Observation, Cargo, and Utility.
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•

Attack Aircraft. Attack aircraft such as the AH-64A Apache and the AH-64D
Apache Longbow are designed for offensive combat roles on the battlefield and
provide air artillery support for troops on the ground.

•

Scout/Observation. The observation aircraft (i.e. OH-58D Kiowa) primarily
function as a scout to gather reconnaissance information on enemy activity. These
aircraft are small in order to reduce the likelihood of detection.

•

Cargo Aircraft. Cargo aircraft such as the CH-47D Chinook are primarily tasked
with cargo movement of supplies (e.g., ammunition, artillery) and can transport
large numbers of personnel. These large aircraft are not designed for direct
combat functions so they often operate as a combat support behind the frontlines
of battle.

•

Utility Aircraft. The utility aircraft such as the UH-60A Black Hawk is a light
utility transport aircraft that can be called upon to move light-weight supplies or
small groups of personnel in both combat and non-combat environments.
Neuroticism. Neuroticism is the personality characteristic or disposition

exemplified by descriptions such as anxious, depressed, insecure, and angry. This factor
can share the label Emotional Stability since low Neuroticism is assumed to indicate
stable emotionality and affect.
Openness. Openness is the personality characteristic or disposition exemplified
by descriptions such as imaginative, artistic, curious, and tolerant. Openness is the
willingness to look for novel solutions to problems and to resist narrow procedures
determined by others.
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Performance. Performance is defined as the work outcomes of U.S. Army
aviators related to training scores and supervisor ratings among factors such as technical
proficiency and teamwork commitment. The goals of performance are mission success
and aircrew safety. Performance is a key component of promotion decisions.
Selection. Selection is the process of choosing new aviation students from a large
pool of applicants based upon: (a) test battery scores of general knowledge, skills, and
attributes (e.g., personality); (b) successfully passing a flight physical; and (c) receiving
endorsement based upon an interview with an active U.S. Army aviator.
Trait Personality. Trait personality is the theoretical approach that identifies
broad personality characteristics with descriptive labels such as extraverted (e.g.,
sociable, outgoing), agreeable (e.g., cooperative), and conscientious (e.g., responsible,
orderly). Traits typically include personality dimensions of dispositions and interests.
Importance of the Study
The importance of this study applies primarily to the assignment or classification
of U.S. Army rotary-wing aviators to rotary-wing aircraft during their careers. The FFM
has been identified as the best approach to use in making aircrew selection decisions
(Pedersen et al., 1992). Research has found the NEO-PI-R can reveal distinct levels of
personality traits in aviators that are not shared by the general public (Callister et al.,
1997; Fitzgibbons et al., 2004). However, as Callister et al. noted, caution should be
exercised in generalizing these findings to U.S. Army aviators since allowing WOs to be
aviators is a policy unique to U.S. Army Aviation. Findings such as those generated by
this study might possibly provide a strategy for mitigating the record loss of WO aviators
to other aviation organizations (Marshburn & Rollin, 2005).
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Implications
The findings of this study received a two-fold examination. First, the findings
from the NEO-PI-R were used to compile a personality profile for the experienced U.S.
Army rotary-wing aviators sampled in this study. This was the first reported study that
has offered a personality profile of U.S. Army rotary-wing aviators based upon the FFM.
Second, personality trait levels were evaluated to see if they were significantly different
across the four primary types of missions (i.e. mission platforms) suggesting that certain
personality trait levels are more congruent with characteristics of one mission than the
other three. Experienced U.S. Army rotary-wing aviators could provide helpful
information in understanding the personality traits of aviators and possibly indicate
personality traits that could predict aviation performance.

14

CHAPTER II: REVIEW OF LITERATURE
Introduction
U.S. Army aviation has a proud history of service dating back to the Korean
Conflict. The roles of U.S. Army rotary-wing aircraft have evolved over the years to
include transportation, attack, and reconnaissance. Each role is defined as a mission
platform, namely Attack, Scout/Observation, Utility, and Cargo. Aircraft are specifically
designed and built to perform these missions and aviators for each type of aircraft require
their own specialized training.
Individual characteristics such as personality traits might influence the level of
congruence perceived by aviators with their aircraft and the type of missions they
perform. Individual characteristics include personality traits, especially when traits are
construed as including interests, dispositions, and preferences (Barrick, Mount, & Gupta,
2003). Person-environment (P-E) fit theory posits that workplace performance will
increase when individuals perceive congruence or a match between their traits and the
tasks of the vocation as well as with the ancillary factors (e.g., culture, values, incentives)
of the workplace environment (e.g., Edwards, 1996; Kieffer, Schinka, & Curtiss, 2004),
Intano, Howse, and Lofaro (1991) suggested that matching individual traits with the task
demands of each mission platform might indicate “the aircraft for which the [aviation]
candidate might be expected to have the highest probability of successfully completing
flight training and of having a successful flight career” (p. 15).
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A trait-based approach, such as the Five-Factor Model (FFM; Costa & McCrae,
1985), has become a common approach in studies attempting to link personality traits
with job performance (Barrick & Mount, 1991; Mount et al., 1998). The Revised NEO
Personality Inventory (NEO-PI-R; Costa & McCrae, 1992) has emerged as the most
commonly used of the FFM measures (Bernard & Walsh, 2004). Some of the proposed
outcomes of achieving congruence between personal traits like personality and workplace
characteristics are better job performance, higher job satisfaction, and a greater likelihood
of tenure (Holland, 1985; 1992).
There are no reported studies using the FFM or the NEO-PI-R with U.S. Army
rotary-wing aviators. Studies have supported the ability of the FFM and the NEO-PI-R to
identify distinctive personality traits levels with other types of aviators (Anesgart &
Callister, 2001; Fitzgibbons et al., 2004)). Helton and Street (1993) found that using
other trait-based personality instruments with U.S. Navy aviators produced results
consistent with the domains of the FFM. A rationale can be offered for using the NEOPI-R based upon (a) the theoretical assumptions of trait personality theory, (b) an
examination of the FFM and the NEO-PI-R, and (c) a review of past aviator personality
research where the FFM was used.
Theoretical Assumptions
Trait Personality Theory
Traits Defined. Traits have been described as the “building blocks of personality”
(Ryckman, 1989, p. 274), as the set of factors within a person that explains their behavior
(e.g., temperaments and genetically controlled dispositions), and as a person’s
interpersonal characteristics that generally remain constant across situations (Burger,
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1997; Johnson, 1999). Personality traits have also been referred to as an individual’s
social reputation and inner nature (Hogan, 1991) that may influence their responses to a
wide array of circumstances (Wortman & Loftus, 1988). McCrae and Costa (1990)
defined traits as “dimensions of individual differences in tendencies to show consistent
patterns of thoughts, feelings, and actions” (p. 23). Personality traits include dispositions,
interests, and temperaments as well as specific personality characteristics (Barrick, et al.,
2003) and they generally manifest in response to situational or environmental cues that
occur during person-environment interactions (Tett & Guterman, 2000). More relevant
for this study is the approach to personality that stresses the interchangeability of
personality with other concepts such as traits, states, interests, attitudes, and generalized
dispositions (Milgram, 1991).
Trait Theory. Trait-based personality theory has a rich history dating back to
Francis Galton’s (1884) scan of a dictionary and subsequent proposition of a list of 1,000
words that could describe personality. McDougall (1932) raised interest in identifying
personality traits and concluded that, “Personality may be broadly analyzed into five
distinguishable but separate factors, namely, intellect, character, temperament,
disposition, and temper…each of these is highly complex [and] comprises many
variables” (p. 15). Allport (1937; Allport & Obert, 1936) used the dictionary to identify
terms that described personality traits resulting in 4,504 terms that “designate generalized
and personalized determining tendencies” (Allport, p. 306). Allport (1937) described
personality as, “the dynamic organization with the individual of those psychophysical
systems that determine his unique adjustments to his environment” (p. 48). The

17
production of such a lengthy list of traits motivated numerous studies to determine if the
list could be shortened and still provide comprehensive coverage of general personality.
Cattell (1943, 1946, 1947, 1948) produced a list of descriptive labels that
identified the various dimensions of personality according to broadly defined factors.
Cattell’s taxonomy consisted of 16 primary factors and eight second-order factors which
came to serve as the basis for the 16PF personality measure. Cattell (Cattell, 1965;
Cattell, Eber, & Tatsuoka, 1970) offered that traits, such as those he identified, would
predict what a person will do when placed in a given situation. Concerns over the
complexity and reliability of Cattell’s model motivated further research in the field of
trait theory to see if Cattell’s labels were a sufficient representation of general personality
traits (Fiske, 1949; Tupes 1957).
The studies of Fiske (1949) and Tupes and Christal (Tupes, 1957; Tupes &
Christal, 1961) failed to replicate Cattell’s findings. Instead, they found that personality
can be adequately represented across five dimensions rather than 16. Fiske (1949) put
forward five broad dimensions (Social Adaptability, Conformity, Conscientiousness,
Emotional Control, and Inquiring Intellect). Four subsequent studies corroborated the
findings of Fiske and Tupes and Christal (Borgatta, 1964; Hakel, 1974; Norman, 1963;
Smith, 1967). Norman’s findings were probably the most notable because he proposed
the five domains of Extraversion, Emotional Stability, Agreeableness, Conscientiousness,
and Culture as providing an adequate conceptualizing of the broad dimensions of normal
personality traits. Norman’s labels became known as the “Big Five” and served as the
standard five-factor approach for over 20 years.
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Trait Quantity. Though much of the early research (e.g., Fiske, 1949; Norman,
1963; Tupes & Christal, 1961) and more contemporary studies (e.g., Barrick & Mount,
1991; Costa & McCrae, 1992; 1995; 1997; Digman, 1989; 1990) seem to support a fivefactor approach to conceptualizing broad domains of normal personality, there has been
disagreement expressed over what should be the number of personality traits. Hogan
(1983) suggested six dimensions of personality which include Ambition, Sociability,
Likeability, Prudence, Adjustment, and Intellectance. Eysenck (1970) offered that human
personality can be described with the factors labels of Psychoticism, Extraversion, and
Neuroticism. Others have offered a six-factor approach to personality (Ashton, Lee, &
Son, 2000), but there is general disagreement over what a sixth factor should be (Cellar,
Miller, Doverspike, & Klawsky, 1996). Hogan resolved the issue by borrowing from the
Big Five dimension of Extraversion and dividing it into Ambition and Sociability.
Since Norman (1963) proposed his Big Five taxonomy, numerous studies have
supported a five-factor description of personality (Barrick & Mount, 1991; Costa &
McCrae, 1985; Digman, 1989; 1990; Goldberg, 1981). Concerns over clarifying
Norman’s traits such as Culture has led to the suggestion that labels such as Intellect or
Intellectence (Digman & Takemoto-Chock, 1981; Hogan, 1983) and Openness to
Experience (Costa & McCrae, 1985) might provide a better explanation of the Culture
factor since it includes being imaginative, cultured, intelligent, and broad-minded. Costa
and McCrae’s (1985) factor labels became the standard identifiers of the FFM and the
theoretical basis for Costa and McCrae’s NEO-PI-R.
Trait Stability. The stability of personality trait levels across the lifespan has been
a matter of research interest for much of the past century (e.g., Helson, 1999, Soldz &
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Vaillant, 1999). Trait personality theorists in the early 1980’s supported the stability of
personality trait levels across the lifespan (Costa & McCrae, 1985; Terracciano, McCrae,
Brant, & Costa, 2005). Trait theories such as the FFM construed personality traits as
being biologically-based and stable across the lifespan (Costa & McCrae, 1985; 1992;
McCrae & Costa, 1996; Sheldon, Ryan, Rawsthorne, & Ilardi, 1997). McCrae and Costa
(1994) proposed that by age 30 personality trait levels are set and remain stable through
adulthood if cognitive functions remain intact.
Proponents of trait fluctuations posit that trait levels fluctuate over the lifespan
due to the experiences related to developmental changes and person-environment
interactions such as family roles and social/vocational expectations that typically come
with age (Caspi & Roberts, 1999; 2001; Fleeson & Heckhausen, 1997; Hogan, 1996;
Srivastava, John, Gosling, & Potter, 2003). For instance, Srivastava et al. put forward
that increases in Conscientiousness and Agreeableness into adulthood might be due to the
increased demands for order, responsibility, and sociability that typically come with
assuming adult roles related to work and family. The difference in Conscientiousness
and Agreeableness has been noted between adults and college-aged populations as well
as between college-aged respondents and adolescents (Sherry, Henson, & Lewis, 2003).
Even past proponents of trait stability such as Costa and McCrae acknowledge that some
flexibility in their trait stability stance might be in order due to natural human maturation
or aging (Costa, Herbst, McCrae, & Siegler, 2000; McCrae & Costa, 2003).
McCrae and Costa (2003) reported that based upon their review of longitudinal
and cross-sectional studies, the FFM factors do seem to fluctuate over time with
Neuroticism and Extraversion decreasing between late adolescence and age 30 while
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Agreeableness and Conscientiousness were found to increase. Openness was found to
first increase and then decrease. Longitudinal and cross-sectional studies of individuals
over 30 years of age have found that Neuroticism, Extraversion, and Openness
experience a normative decline of 1 to 2 T score points per decade (Costa et al., 2000;
Terracciano et al., 2005). Terracciano et al. reported in their review of longitudinal
studies between 1989 and 2004 that there was a decline in Neuroticism up to age 80
while levels of Extraversion and Openness remained stable across much of this period.
Scores in Agreeableness and Conscientiousness increased up to age 70.
Environmental influences on personality trait levels can come from a number of
sources. For example, adapting to the workplace and self-monitoring in social
interactions may influence trait levels over time. Workplace environments often
necessitate the need to adapt personal characteristics such as personality trait levels to
match a vocation as well as the organizational culture of the workplace (Caspi, Roberts,
& Shiner, 2005; Low, Yoon, Roberts, & Rounds, 2005). The desire to adapt individual
characteristics to the match the expectations or requirements of the workplace is typically
accomplished through self-monitoring (Barrick, Parks, & Mount, 2005).
Self-monitoring is the desire to present a self-image in social interactions that is
positive and acceptable in the workplace (Barrick et al., 2005). The image created and
maintained through self-monitoring can conflict with a desire to maintain a sense of wellbeing and authenticity (e.g., Barrick, Mount, & Judge, 2001; Caspi et al., 2005; Fleeson
& Heckhausen, 1997; Mischel & Shoda, 1998; Roberts, Caspi, & Moffitt, 2003).
Personality can be one aspect influencing perceptions of authenticity. The resolution
between a desire to be authentic and the social/vocational expectations an individual
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experiences could involve adjustments in perceptions of authenticity. For instance, the
demand of organizational skills in the workplace might necessitate high
Conscientiousness and the maintenance of a self-image at work that demonstrates high
Conscientiousness might influence Conscientiousness scores for individual, who would
otherwise not score high on this FFM factor.
Human development may influence trait fluctuations (Caspi & Roberts, 2001;
Fleeson & Heckhausen, 1997). Changing goals and priorities are not uncommon with
age and new roles (Feji, van der Velde, Taris, & Taris, 1999; Fleeson & Heckhausen,
1997; Roberts & Robins, 2004; Srivastava et al., 2003). Erikson (1950) described human
development as occurring in response to an individual’s negotiation and mastery of stagespecific life tasks with mastery at one stage initiating a new maturation stage involving
new tasks, roles, and priorities. It seems reasonable to assume that developmental
changes such as these would impact personality, at least to some degree.
Explanations can be offered to resolve the disagreement over the stability of
personality traits. One explanation is that the disagreement is semantic. It could be that
the significant changes in personality over time touted by some are actually
representative of fluctuations in narrow personality traits or facets, rather than broad
dimensional categories related to general trait levels and dispositions such as with the
five factors of the FFM. Narrow facets or traits might be more reactive to environmental
or human development influence than will be the overall personality profile of a person.
For example, a person typically scoring high in a personality dimension such as
Conscientiousness could experience a range of fluctuations at any given moment among
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the facets of Conscientiousness, but he or she will likely score consistently high in this
dimension over time as part of the overall personality profile.
A second explanation for trait fluctuations is the possibility that personality traits
manifest in response to psychodynamic processes that are a normal part of human
development. For example, Adler (1979) proposed that feelings of inferiority are a
common feature of early personality. Corey (1996) commented:
Indeed, at around 6 years of age, our fictional vision of ourselves as perfect is
formed into a life goal. The life goal unifies the personality and becomes the
source of human motivation; every striving and every effort to overcome
inferiority is now in line with this goal (p. 135).
Early interactions with environmental factors such as the family of origin can result in
either healthy psychological adjustment or personality maladjustment (Mozak, 2000).
If Adler is correct, it seems possible that striving for mastery, superiority, and
success would influence personality trait levels. At the same time, it might be that
personality trait levels influence the strategies employed in seeking to achieve mastery.
For instance, a child high on Extraversion might find social interactions to be less
stressful than those scoring low on Extraversion and so may pursue more opportunities to
engage in social activities that reinforce a sense of confidence and competence. High
scorers on Conscientiousness might discover they experience success and superiority by
being high achievers.
A third explanation for trait fluctuations over time is the influence of social
pressure to adjust personality trait levels. Research (e.g., Caspi & Roberts, 2001; Low et
al., 2005) has demonstrated that individuals can adapt their personalities to fit within

23
social situations. Incongruence between the personality traits that are desired by a
social/vocational situation and an individual’s personality trait levels creates pressure to
either adjust to the expectations of the social group or to seek a different situation that is
more congruent with the personality of the individual. It seems reasonable to assume that
the conscious decision to adjust personality trait levels to fit within a particular
social/vocational situation could result in more permanent changes over time.
The possibility that trait levels fluctuate over time does not detract from the value
of trait-based personality instruments such as the NEO-PI-R. The NEO-PI-R might
reveal a match between current trait-related interests and job characteristics. This
information could prove helpful in identifying possible links between personality and job
outcomes such as performance (Kieffer et al., 2004), satisfaction (Edwards, 1996), and
tenure (O’Reilly, Chatman, & Caldwell, 1991). The best strategy for mitigating the
impact of trait level changes over time appears to be periodic personality reassessments
(Thoresen, Bradley, Bliese, & Thoresen, 2004).
The value of reassessment is the ability to monitor potential changes in vocational
interests that accompany trait-level fluctuations. Failure to recognize when a change of
interest has occurred can negatively impact job performance and increase the likelihood
of attrition (Assouline & Meir, 1987; Caplan, 1987; de Jong, van der Velde, & Jansen,
2001, p. 350). Pervin (1968) noted nearly four decades ago that when people begin to
lose interest in their current vocation it leads to a perception of “lack of fit” which will
eventually result in decreased performance and dissatisfaction. For example, the possible
loss of interest in flying one aircraft or mission platform could reduce performance or
safety-consciousness and potentially prompt attrition from U.S. Army aviation.
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Traits and Job Fit. Trait theory has proven helpful in vocational research as a
method for predicting workplace performance. The focus of person-environment fit
theory is that congruence between personal traits such as personality, interests,
dispositions, and values and workplace characteristics such as tasks, work environment,
and workplace values will likely result in desired workplace outcomes. For instance,
congruence between the individual and the workplace is believed to improve workplace
performance (Kieffer et al., 2004) and result in greater motivation (Schmitt, Cortina,
Ingerick, & Wiechmann, 2003), higher job satisfaction (Edwards, 1996; Latham &
Pinder, 2005) and tenure (Assouline & Meir, 1987; O’Reilly et al., 1991). In other
words, greater performance and higher job satisfaction are likely to increase when
individuals perceive that their personality, skills, dispositions, interests, values, and goals
match job characteristics like task requirements and organizational values (Barrick et al.,
2003; Ostroff & Rothausen, 1997; Schneider, 1983; 1987). Perceptions of incongruence
with the workplace can lower performance (Dawis, 1996).
The relationship between personality traits and the workplace embodies not only a
trait to trait relationship, but personality also contributes to the creation of vocational
interests that can determine perceptions of congruence between the individual and the
workplace (Holland, 1985). A relationship seems to form between personality traits and
vocational interests and the workplace environment. A change in one part of the
relationship (e.g., personality, interests) can result in changes in other parts of this
person-environment relationship such as reduced productivity and job satisfaction (Low
et al., 2005). Perceptions of workplace dynamics and the level of personal congruence

25
believed to exist with the workplace will shape how positively or negatively a person
interprets workplace experiences (Lent, Brown, & Hackett, 1994).
The relationship that appears to exist between personality and interests has been
investigated. Ackerman and Heggestad (1997) found that interests provide the
motivation for engaging in particular types of activities and personality will likely
influence performance in these activities. Lubinski and Benbow (2000) offered that
interests and personality motivate people to pursue certain occupations and the
development of occupational skills enables them to create occupational niches.
Swanson and Fouad (1999) explained the essence of P-E fit theory. First,
individuals seek out environments that are congruent with their personal characteristics.
Second, the degree of fit between person and environment is associated with important
outcomes for both the person and the environment such as satisfaction, achievement,
performance, stability, retention, and tenure. The degree of fit may be viewed along a
continuum with perceptions of greater congruence leading to better outcomes. Third, the
process of fit is reciprocal in that the person shapes the environment, and the environment
shapes the person. If the reciprocal relationship begins to breakdown with negativity the
result will be lower job satisfaction, decreased performance, and a greater likelihood of
attrition.
Holland (1973; 1978; 1985; 1992) offered that vocations possess characteristics
much like human personality traits. Holland’s proposition was that matching personality
and vocational traits will often result in greater workplace performance and higher job
satisfaction. While Holland’s depiction of vocational traits provides helpful information
for individuals making vocational choices, his approach is not necessarily the best for use
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by organizations in applicant selection and job placement decisions. De Fruyt and
Mervielde (1999) suggest that Holland’s taxonomy is most helpful for individuals
making vocational decisions, but the FFM is more helpful for organizations seeking to
select and place employees within the organization. Further, research has linked the FFM
with work outcomes related to career success such as promotions, salary, and career
satisfaction (Barrick et al., 2003; Ostroff & Rothausen, 1997; Seibert & Kraimer, 2001).
The FFM seems to be an effective approach to conceptualizing personality for
U.S. Army aviation’s classification decisions for a number of reasons. First, the FFM has
become the dominant trait-based approach to personality (Saucier & Goldberg, 1998;
Young & Schinka, 2001). Second, the FFM factors have been found to predict
performance across different types of vocations (Barrick et al., 2001; Saucier &
Goldberg, 1998). Third, the factors of the FFM have predicted performance for aviators.
For instance, high scores on Neuroticism have been found to predict the emergence of
undiagnosed psychological problems related to motivation and attrition during U.S. Air
Force flight training (Anesgart & Callister, 2001; Callister et al., 1997). Fourth, a review
of FFM-based and non-FFM-based instruments found the FFM-based to be better
predictors of performance than other types of instruments (Salgado, 2003).
Five-Factor Model
The FFM has gained widespread support for its ability to provide a
comprehensive description of human personality across five broad factors and thirty
facets (e.g., Barrick & Mount, 1991; Barrick et al., 2001; Costa & McCrae, 1985; 1989;
1992; 1995; 1997; Digman, 1989; 1990; Goldberg, 1981; McCrae & Costa, 1997; Mount
et al., 1998). The FFM is a trait-centered approach based upon factorial analysis rather
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than any specific theory of personality (Digman, 1990; McCrae & Costa, 1989).
Digman’s (1990) comprehensive examination of personality resulted in his conclusion:
At a minimum, research on the five-factor model has given us a useful set of very
broad dimensions that characterize individual differences. These dimensions can
be measured with high reliability and impressive validity. Taken together, they
provide a good answer to the question of personality structure (p. 436).
The growing acceptance of FFM established it as a standard by which competing
trait models of personality were measured (Barrick et al., 2001; Costa & McCrae, 1985;
Digman, 1990; McCrae & John, 1992). Barrick and Mount (1991) reported metaanalytical support for the FFM by linking the factors and facets of the FFM with job
performance. They concluded:
We believe that the robustness of the 5-factor model provides a meaningful
framework for formulating and testing hypotheses relating individual differences
in personality to a wide range of criteria in personnel psychology, especially in
the subfields of personnel selection, performance appraisal, and training and
development (p. 23).
Ozer and Reise (1994) emphasized this point by comparing the use of personality
measures not grounded in the FFM to geographers reporting the discovery of new lands
without locating them on a map.
The FFM has received empirical support for its ability to measure personality
traits across cultures. For instance, personality factors similar to those found in the FFM
have emerged in studies with participants from Holland, Spain, Italy, Canada, Finland,
Poland, China, and the Philippines (Avdeyeva & Church, 2005; Caprara, Barbaranelli,
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Borgogni, & Perugini, 1993; John, Goldberg, & Angleitner, 1984; Paunonen, Jackson,
Trzebinski, & Forsterling, 1992: Trull & Geary, 1997; Tsaousis & Nikolaou, 2001). The
applicability of the FFM across cultures appears to diminish concerns over cultural bias.
Costa and McCrae (1992) did not offer NEO-PI-R norms based upon culture, but they did
provide separate norms tables based upon gender.
A rationale for using the FFM and the NEO-PI-R seems possible with a review of
the model’s origins, design, and usage. First, a review of the history of the FFM
highlights its growth out of trait-personality theory. Second, the design of the FFM is
discussed with a description of the factors and facets that comprise the model. Third, a
review of research will be offered demonstrating the applicability of the FFM as a
predictor of performance across vocational environments including aviation.
History
The FFM has a rich history dating back to the findings of Fiske (1949), Tupes
(1957), Tupes and Christal (1961), and Norman (1963). Their attempts to validate the
personality factors identified by Cattell (1943; 1946) revealed that personality can instead
be described across five broad factor domains (e.g., McCrae & Costa, 1997). Despite the
misgivings of some (e.g., Eysenck, 1991; Hogan, 1983; Shedler & Westen, 2004), a fivefactor approach has been successful in providing a comprehensive coverage of
personality traits (a) across different theoretical frameworks (Goldberg, 1981); (b) using
different instruments (Conley, 1985; Costa & McCrae, 1988; McCrae, 1989), (c) across
cultures (Kallasmaa, Allik, Realo, & McCrae, 2000; McCrae, Costa, del Pilar, Rolland, &
Parker, 1998; Montag & Levin, 1994; Ployhart, Lim, & Chan, 2001; Salgado, 1997), and
(d) with a variety of settings (Barrick & Mount, 1991; Digman, 1990).
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Factors
Costa and McCrae (1985) provided the contemporary labels of the FFM:
Neuroticism, Extraversion, Openness to Experience (or Openness), Agreeableness, and
Conscientiousness. Numerous studies have since validated these factors in vocational
applications such as predicting performance (Barrick & Mount, 1991; Barrick et al.,
2001; Digman, 1990; Mount & Barrick, 1998). The growing empirical support and the
versatility of the FFM as a measure of normal personality trait levels, especially as a
predictor of performance in vocational settings, has made it “the norm against which
different personality trait taxonomies are tested” (Kallasmaa et al., 2000, p. 266). The
theoretical assumption of the FFM is that individuals can be very low, low, average, high,
or very high in each of the five factors and 30 facets.
Neuroticism. Neuroticism contrasts emotional adjustment and stability with
maladjustment such as a frequent depression or anxiety. High Neuroticism scores likely
indicate aspects of emotional instability such as psychological distress and difficulties
with impulse control as well as poor stress management (Endler, Rutherford, & Denisoff,
1997). For instance, high Neuroticism can result in (a) diminished productivity, (b)
absenteeism (Judge, Martocchio, & Thoresen, 1997), (c) simplistic thinking styles (Zhang
& Jiafen-Huang, 2001), (d) lower career success (Bozionelos, 2004), (e) nonconformity
(Griffin & McDermott, 1998), and (f) and low performance motivation (Judge & Ilies,
2002). Average levels of Neuroticism indicate a person is generally emotionally stable
and able to mitigate stress, but they periodically experience anxiety, depression, or guilt.
Low Neuroticism (i.e. Emotional Stability) suggests good coping skills and a positive
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disposition to life. Neuroticism has been linked with vocational performance such as
with military leaders (Lim & Ployhart, 2004).
Extraversion. Extraversion contrasts aspects of sociability with a disposition
towards introversion and independence. High Extraversion can be described as showing
interpersonal warmth and enthusiasm (Costa & McCrae, 1992). Individuals high in
Extraversion have been found to (a) provide more input in group activities (Littlepage,
Schmidt, Whisler, & Frost, 1995), (b) emerge as leaders and to have more influence on
team outcomes than introverts (Barry & Stewart, 1997; Judge, Bono, Ilies, & Gerhardt,
2002), and (c) outperform introverts in occupations requiring frequent social interaction
(Barrick & Mount, 1991) resulting in more success (e.g., salary level, promotions) than
those low in Extraversion (Salgado, 2003; Seibert & Kraimer, 2001). Average
Extraversion indicates a moderate desire for activity and social interaction, but also
privacy. Low Extraversion indicates a desire for privacy and to work alone.
Openness. Openness contrasts aspects of imagination and curiosity with
conventionality and obeying the rules. High scorers on Openness are often described as
creative, inquisitive, and attentive to feelings (Costa & McCrae, 1992). Openness
correlates with full scale IQ (Harris, Vernon, Olson, & Jang, 1999), creative thinking
(Gelade, 2002; Zhang & Jiafen-Huang, 2001), problem solving (Ferguson, 1998), and
willingness to engage in conflict or debate (Bono, Boles, Judge, & Lauver, 2002). Such
traits can be helpful in team problem-solving and maintaining quality communication,
especially during high stress conditions when communication quality often diminishes.
Another benefit of having high Openness within a team is its positive correlation with
training proficiency (Barrick & Mount, 1991; Salgado, 1997). Average Openness
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indicates a disposition for practicality, but with a willingness to consider new ideas in a
way that balances the old and new. Low Openness indicates a disposition for being
down-to-earth, practical, and traditional.
Agreeableness. Agreeableness contrasts aspects of altruism and compliance with
aspects of antagonism and egocentrism. High Agreeableness is generally associated with
an ability and desire to cooperate with team efforts. Agreeableness has been identified as
a predictor of performance with job environments requiring teamwork and interpersonal
interactions (Barrick, Stewart, Neubert, & Mount, 1998). Similar findings suggest
Agreeableness is strongly related to cooperation and negatively related to
hypercompetition (Ross, Rausch, & Canada, 2003). Effective teamwork appears to rely
upon significant levels of Agreeableness among team members. Individuals with average
Agreeableness can be described as warm and trusting, but can be stubborn and
competitive. Low Agreeableness indicates being competitive, direct, and proud.
Conscientiousness. Conscientiousness contrasts aspects commonly associated
with character such as self-disciplined and organized with impulsivity and
disorganization. Conscientiousness can be associated with quality of work issues such as
job completion, task commitment, and goals accomplishment. Conscientiousness is
possibly the most common correlate with job performance from among the FFM factors
and has been found to predict performance across occupation types and performance
criteria (Barrick & Mount, 1991; Barrick et al., 2001). Average Conscientiousness
indicates a disposition for being well-organized and goal-oriented, but the commitment to
task accomplishment is kept in balance with personal activities. Low Conscientiousness
indicates characteristics such as being easygoing, disorganized, and careless.

32
Other research has found positive correlations between Conscientiousness and
academic performance (Gray & Watson, 2002), time management (Kelly & Johnson,
2005) and career success (Judge, Higgins, Thoresen, & Barrick, 1999). An inverse
relationship has been reported between Conscientiousness and hap-hazard behaviors such
as accident proneness (Arthur & Graziano, 1996). Judge and Ilies’ (2002) meta-analytic
review of personality research with goal setting theory, self-efficacy theory, and
expectancy theory indicated that Conscientiousness was the strongest positive correlate of
performance motivation across all three theoretical orientations.
These factors seldom function independently of each other. For instance,
Conscientiousness and Agreeableness have been shown to increase throughout early and
middle adulthood for men and women at varying rates while Neuroticism declined among
women (Srivastava et al., 2003). Conscientiousness and emotional stability (low
Neuroticism) were positively correlated with job performance (Anderson & Viswesvaran,
1998; Barrick et al., 2001; Salgado, 1997; Tett, Jackson, & Rothstein, 1991) especially
when high levels of organizational politics are perceived by employees (Hochwarter,
Witt, & Kacmar, 2000). Mount et al.’s (1998) meta-analysis found Conscientiousness,
Agreeableness, and Emotional Stability (low Neuroticism) to be strongly related to
performance in jobs requiring frequent interpersonal interactions while Agreeableness
and Emotional Stability were strongly related to jobs requiring interdependent teamwork.
Ployhart et al. (2001) found that among military leaders Openness was most predictive of
maximum performance, Neuroticism was most predictive of typical performance, and
Extraversion was predictive of both.
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Facets
Each FFM factor consists of six facets. Responses on FFM-related instruments
such as the NEO-PI-R result in scores on each of the thirty facets. The facet scores
comprising each factor combine to produce the factor score. Facet scores may increase
the ability of the FFM factors to predict performance (Costa, McCrae, & Kay, 1995;
Paunonen & Ashton, 2001).
Neuroticism. The Neuroticism facets include Anxiety, Angry Hostility,
Depression, Self-Consciousness, Impulsiveness, and Vulnerability. Anxiety measures a
disposition towards apprehension, worry, and phobias. Descriptions of this facet include
anxious, fearful, and nervous. High scorers are apprehensive and are likely to report
phobias or free-floating anxiety. Low scorers are calm and do not dwell on what could
go wrong.
Angry Hostility represents the disposition towards experiencing anger and
frustration. Descriptions of this facet include irritable, impatient, and moody. High
scorers possess a high readiness to experience anger, but their willingness to express that
anger is probably linked to their level of Agreeableness (Costa & McCrae, 1992). Low
scorers are generally slow to anger.
Depression is a measure of differences between the tendencies of normal people
to experienced depressive affect. Descriptions of this facet include worrying, pessimistic,
and moody. High scorers are more prone to sadness and hopelessness and are easily
discouraged. Low scorers rarely experiences depressed affect, but they may not be
cheerful or joyful either.
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Self-Consciousness measures a disposition towards embarrassment and shame.
Descriptions of this facet include shy, timid, and inhibited. High scorers are
uncomfortable in social situations and are sensitive to criticism because they struggle
with feelings of inferiority. Low scorers may not demonstrate high social skills, but they
are better able to mitigate the negative emotionality experienced in awkward social
situations.
Impulsiveness is the level of self-control an individual exercises in response to
fulfilling needs and desires. Descriptions of this facet include sarcastic, self-centered,
and hasty. High scorers demonstrate low self-control in their choices so they often
experience regret in response to the consequences of their actions. Low scorers find it
easier to resist temptation and are better able to manage frustration over unmet needs or
desires.
Vulnerability measures an individual’s response to stress. Descriptions of this
facet include panicked, incompetent, and careless. High scorers are prone to become
dependent on others or panicked when facing emergency situations. Low scorers
perceive themselves as competent to handle emergency situations.
Extraversion. The facets composing extraversion include Warmth,
Gregariousness, Assertiveness, Activity, Excitement-Seeking, and Positive Emotions.
Warmth measures interpersonal intimacy. Descriptions of this facet include friendly,
sociable, and affectionate. High scorers are affectionate and friendly. Low scorers are
formal, reserved, and distant.
Gregariousness measures the level of preference an individual has for the
company of others. Descriptions of this facet include pleasure-seeking, talkative, and
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spontaneous. High scorers enjoy being in groups and social interaction. Lower scorers
are loners who avoid social interaction.
Assertiveness measures the willingness to speak without hesitation and to assume
leadership roles. Descriptions of this facet include aggressive, forceful, and enthusiastic.
High scorers are dominant and forceful. Low scorers prefer to remain in the background
and let others assume dominant roles.
Activity denotes energetic movement and a need to keep busy. Descriptions of
this facet include hurried, quick, and determined. High scorers are energetic and busy.
Low scorers are more leisurely and relaxed.
Excitement-Seeking measures sensation seeking. Descriptions of this facet
include daring, adventurous, and clever. High scorers enjoy excitement and stimulation.
Low scorers prefer low risks and predictability.
Openness. The facets comprising the Openness factor include Fantasy,
Aesthetics, Feelings, Actions, Ideas, and Values. Fantasy usually describes people who
have a vivid imagination and often daydream. Common descriptors of Fantasy include
dreamy, imaginative, and idealistic. High scorers believe their imagination contributes to
a better quality of life. Low scorers prefer to keep their minds on the task before them.
Aesthetics measure an appreciation for art and beauty. Descriptors of this facet
include artistic, original, and versatile. High scorers enjoy poetry, music, and art whether
or not they have artistic talent. Their appreciation for the arts has often motivated them
to gain more knowledge about the arts than the average person. Low scorers are
uninterested in the arts.
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Feelings measure an individual’s receptivity of one’s inner emotions and the
belief that emotions are an important part of life. Descriptions of this facet include
excitable, spontaneous, affectionate, and outgoing. High scorers recognize and accept a
full range of emotionality and may experience happiness and sadness more than the
average person. Low scorers have blunted affect and do not consider emotions to be of
much importance.
Actions measure a willingness to go new places and to try new things.
Descriptions of this facet include adventurous, optimistic, and imaginative. High scorers
prefer novelty to routine and often engage in many hobbies. Low scorers resist change
and prefer the routine.
Ideas measure intellectual curiosity and a willingness to try unconventional ideas.
Descriptions of this facet include idealistic, inventive, and original. High scorers enjoy
philosophical arguments and solving complicated problems and can contribute to high
intelligence. Low scorers have limited curiosity and focus their resources on a narrow
range of topics.
Values measure a willingness to reexamine social, political, and religious values.
Descriptions of this facet include unconventional and flirtatious. High scorers are more
liberal in their views and less accepting of honoring traditions. Low scorers are more
conservative and more accepting of authority.
Agreeableness. The facets of Agreeableness include Trust, Straightforwardness,
Altruism, Compliance, Modesty, and Tender-Mindedness. Trust measures a disposition to
believe people. Descriptions of this facet include forgiving, trusting, and peaceable.
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High scorers believe that others are honest, reliable, and well-intentioned. Low scorers
are more skeptical, cynical, and suspicious of people.
Straightforwardness is the disposition towards being unguarded or open in
communications with others. Descriptions of this facet include frank and sincere. High
scorers are open in communication and without consideration for the feelings of others.
They can appear rude, obnoxious, or autocratic. Low scorers will frequently resort to
communication techniques such as flattery, charm, or deception in communication.
Costa and McCrae (1992) warn that a low score on this facet does not necessarily
connote a deceitful person nor should it be regarded as a lie scale that would question the
validity of the NEO-PI-R. This facet is simply an interpersonal style relative to other
people.
Altruism measures a willingness to help others. Descriptions of this facet include
warm, soft-hearted, and generous. High scorers will have an active concern for others
and will demonstrate that concern through generosity and by providing assistance to
those in need. Low scorers are reluctant to get involved in the lives of others and may
appear selfish or self-centered.
Compliance measures reaction styles to interpersonal conflict. Descriptions of
this facet include deference, forgiving, and mild-mannered. High scorers frequently
choose to defer to others and to not appear aggressive or domineering. Low scorers are
aggressive and prefer competence over cooperation.
Modesty measures humility. Descriptions of this facet include humble and selfeffacing. High scorers express humility even though they may possess healthy levels of
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self-confidence and self-esteem. Low scorers present as being arrogant, superior, and
condescending to others.
Tender-Mindedness measures levels of sympathy and concern for others.
Descriptions of this facet include sympathetic, soft-hearted, and friendly. High scorers
are prompted to action by the needs of others and see the human side of policy decisions
in organizations and society. Low scorers are more resistant to the needs of others and
avoid emotional responses to dealing with stress and crisis.
Conscientiousness. The facets composing the Conscientiousness factor include
Competence, Order, Dutifulness, Achievement Striving, Self-Discipline, and Deliberation.
Competence refers to a sense that one is capable, sensible, and effective. Descriptions of
this facet include efficient, self-confident, and resourceful. High scorers feel wellprepared and competent to deal with life. Low scorers often feel incompetent, lack selfconfidence, or feel inept.
Order measures a disposition towards neatness and being well-organized.
Descriptions of this Order facet include organized, precise, and methodical. High scorers
are neat, tidy, and prefer structure. Low scorers are often unable to get organized and see
themselves as unmethodical.
Dutifulness involves being “governed by conscience” (Costa & McCrae, 1992, p.
18). Descriptions of this facet include defensive, fault-finding, and thorough. High
scorers adhere to ethical standards and fulfill their moral obligations. Low scorers are
more prone to being undependable and unreliable.
Achievement Striving measures the drive to succeed and meet goals.
Descriptions of this facet include descriptions ambitious, industrious, and persistent.
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High scorers are diligent and purposeful and have a sense of direction in life and can
become workaholics. Low scorers are lackadaisical and lack ambition which often
results in a low need for achievement.
Self-Discipline measures the ability to carry tasks to completion regardless of
distractions. Descriptions of this facet include energetic, organized, and industrious.
High scorers have the ability to motivate themselves to complete tasks. Low scorers
procrastinate and are distracted easily from tasks.
Deliberation is the inclination to think before acting. Descriptions of this facet
include thorough and patient. High scorers are cautious and deliberate. Low scorers are
hasty and impulsive often acting without forethought of consequences.
NEO-PI-R
The NEO-PI-R is the most commonly used instrument measuring FFM factor and
facet levels (Bernard & Walsh, 2004). The NEO-PI-R is “highly regarded for its ability
to gauge normal personality functioning” (King & Flynn, 1995, p. 955). The NEO-PI-R
measures the five factors and 30 facets of the FFM. The suggestion has been made that
the facets might cover the ancillary features of personality that fall beyond the coverage
of the five FFM factors (Paunonen & Ashton, 2001).
The NEO-PI-R is a self-report instrument consisting of 240 statements. A 5-point
Likert scale ranging from 0 to 4 is used and each facet is represented by eight statements.
Each factor consists of six facets and the combined facet scores for each factor produce
the factor scores. Scores are normed based upon the general population and are separated
by gender. Instrument norms do not differ based on ethnicity.
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Research Applications
The versatility of the FFM to predict performance across vocational environments
(Barrick & Mount, 1991; Mount et al., 1998) and across performance criteria such as job
selection and satisfaction has been demonstrated (e.g. Digman, 1989, 1990; Tett &
Burnett, 2003; Waldman, Atwater, & Davidson, 2004). This is significant because past
personality research has proven disappointing at times in predicting job performance
(e.g., Ghiselli, 1973; Guion & Gottier, 1965; Schmitt, Gooding, Noe, & Kirsch, 1984).
Barrick et al. (2001) proposed that the difficulty in finding a link between personality and
job performance was because there was no classification system that reduced the number
of personality traits to a quantity that provided a comprehensive coverage of broad
dimensions of personality while also being small enough to effectively manage.
The FFM appears to provide a comprehensive coverage of the general dimensions
of normal personality traits while also offering a manageable taxonomy of five factors. A
framework such as the FFM can be readily applied to vocational settings as part of job
placement decisions and FFM-based personality instruments have been found to be the
better predictors of performance over other types of instruments (Salgado, 2003). For
example, the FFM has been linked to the likelihood of promotion, salary and career
satisfaction (Seibert & Kraimer, 2001).
Studies have found correlations between the NEO-PI-R and Holland’s vocational
assessments (e.g., Self-Directed Search). Modest correlations have been found between
FFM factors and facets and Holland’s taxonomy (Schinka, Dye, & Curtiss, 1997;
Sullivan & Hansen, 2004). Findings such as these suggest that a complimentary
relationship might exist between the FFM and Holland’s vocational taxonomy which has
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prompted the recommendation that employee selection might be best served by including
instruments from both vocational modalities (De Fruyt & Mervielde, 1999).
Barrick et al. (2001) examined FFM findings from 15 meta-analytic studies and
reported that: (a) Conscientiousness is a valid predictor across all performance measures;
(b) Emotional Stability (low Neuroticism) was significant when work performance was
the criterion; and (c) the remaining factors (Extraversion, Agreeableness, and Openness)
were predictors of success in specific occupations such as those involving teamwork.
Mount et al. (1998) found that the FFM factors of Conscientiousness, Agreeableness, and
Emotional Stability (i.e. low Neuroticism) were positively related to jobs requiring
interpersonal interactions, and Emotional Stability and Agreeableness were strongly
related to jobs requiring teamwork. The assumption seems reasonable that findings such
as these could have implications for U.S. Army aircrews since a high degree of
interaction and teamwork is required in the cockpit.
Military research has considered the viability of using the FFM approach to
personality in leadership performance, personnel placement, and as a predictor of training
success. The FFM factors have been applied to military leadership research. For
instance, Vickers (1995) used the NEO-PI-R with U.S. Navy personnel and identified
positive leadership qualities including competence, effort, achievement striving, selfdiscipline, frankness, trust, assertiveness, and aggressiveness. In all, four of the five FFM
factors (excluding Neuroticism) are represented in Vickers’ findings. Vickers concluded
that the NEO-PI-R is a suitable instrument for selection purposes.
The FFM has been applied in military studies seeking to improve personnel
placement. The use of the NEO-PI-R improved the selection decisions of air traffic
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control specialists especially with the Conscientiousness factor (King, Retzlaff, Detwiler,
Schroeder, & Broach, 2003). NEO-PI-R findings were predictive of success for Landing
Craft Air Cushion Vehicle training (Street, Helton, Nontasak, 1994). Openness exhibited
the greatest correlation with performance. A possible explanation is that Openness may
contribute to academic performance and increase the likelihood of successfully mastering
the detailed procedures involved in training.
The FFM has been used to predict training success with military aviators.
Personality has been identified as a factor that could influence the effectiveness of
aircrew teamwork training also called aircrew coordination (Chidester et al., 1991).
Chidester and colleagues comment, “Selecting individuals on the basis of optimizing the
fit between personality characteristics and desired performance may prove highly
beneficial” (p. 41). The importance of considering personality in aviator selection was
further supported by research showing that trait-levels across certain FFM factors such as
Neuroticism and Extraversion could predict training performance and attrition from flight
training (Anesgart & Callister, 2001; Callister et al., 1997).
Aviator Personality Research
Anecdotal Descriptions
Personality research is not limited to organizations outside of aviation. Attempts
have been made to describe the seemingly unique personalities of those choosing aviation
as a career since the early days of aviation. Anecdotal descriptions of pilot personalities
have long been offered attempting to distinguish personality traits from the general
public. For example, as far back as 1918, Rippon and Manuel described aviators as
“outgoing” and “risk-taking.” Dockery and Issacs (1921) shared a different view and
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possibly present a different aspect of aviator personality, suggesting that they were
“methodical” and “quiet.”
More recently, Dillinger (2000) provided an anecdotal categorization of military
aviators as being Normal, Rogue Pilot, Failing Aviator, or the Distressed Aviator. The
determination of which label applies to an aviator is based upon personality factors such
as a high achievement-striving orientation, a commitment to teamwork, and the ability to
manage stress. These traits would be similar to elevated FFM levels of
Conscientiousness and Extraversion and low levels of Neuroticism. Anecdotal reports
such as Dillinger’s (2000) can be helpful because they do supply a perspective on aviator
personality traits that can serve to provide hypotheses for empirical research.
Empirical Research
The anecdotal descriptions of aviators can be helpful, but empirical research
offers a mechanism to determine the validity and reliability of the description. The
development of personality instruments that measured trait levels introduced the
possibility of being able to go a step beyond subjective opinions in describing aviators.
For instance, Lambirth, Dolgin, Rentmeister-Bryant, and Moore (2003) used the
Tridimensional Personality Questionnaire and the Hand Test with U.S. Navy aviators and
found that they are (a) goal-oriented, (b) status-seeking, (c) achievement-oriented, (d)
calm, and (e) willing to take risks.
New instruments such as the Minnesota Multiphasic Personality Inventory
(MMPI) and the Millon Clinical Multiaxial Inventory (MCMI) enabled the measurement
of traits so findings could be validated by subsequent research. For example, studies
using instruments such as the MMPI, MMPI-II, or the MCMI have resulted in
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descriptions of aviators as being “self-assertive,” and “action oriented,” with “high
achievement needs,” and “stable self-identity” (Hormann & Maschke, 1996; Shinar,
1995). While findings from these instruments can be confusing to interpret in relation to
job performance (Retzlaff & Gibertini, 1987), they have made possible the creation of
generalized profiles of aviators.
Empirical research has revealed a possible relationship between aviator
personality traits and training (Chidester et al., 1991; Retzlaff & Gibertini, 1987; Siem &
Murray, 1994). Personality traits can potentially influence cockpit performance such as
in decision-making and aircrew coordination or teamwork training (Chidester et al.;
Murray, 1999). Personality traits have been linked with the likelihood of experiencing an
aviation mishap (Lardent, 1991). The relevance of personality’s influence in training is
illustrated by Chidester et al.’s (1991) comment, “Although it is encouraging that efforts
are now underway to improve both the technical and interpersonal skills dimensions,
considering the impact of other dimensions such as stable personality characteristics, may
make an additional contribution to optimizing crew performance” (Chidester et al., p. 26).
Studies have reported that aviators possess personality trait levels that distinguish
them from the general public (Callister et al., 1997; Fitzgibbons, 2004). Among the
differences are higher scores on Extraversion and lower scores on Neuroticism (Bartram,
1995). Some support has been reported for a variation in trait levels across types of
aircraft, suggesting that the aviator’s personality differences may need to be considered in
aircraft assignment decisions (Boyd, Patterson, & Thompson, 2005; Chidester et al.,
1991).
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Despite the advantages of incorporating aviator personality traits into selection,
aircraft placement, and training, confusion still remains over what traits constitute an
aviator’s personality profile. Different personality instruments have yielded results that
can be confusing to interpret especially when instruments are designed for a clinical
population with psychopathology (Dolgin, Kay, Langelier, Wasel, & Hoffman, 2002;
King, McGlohn, & Retzlaff, 1997). For instance, studies using the Edwards Personal
Preference Survey found aviators to be more achievement-oriented, dominant, and
aggressive while reporting less nurturance, affiliation, and abasement than their nonaviation peers (Ashman & Telfer, 1983; Reinhardt, 1970). Other studies using the
Eysenck Personality Inventory (Bucky & Ridley, 1972; Jessup & Jessup, 1971) found
successful aviators were introverts, dependable, practical, and pragmatic. Results from
studies using the MMPI have suggested that aviators were social, hysteric, aggressive,
self-confident, and intellectually-striving (e.g., Culpepper, Jennings, & Perry, 1972).
One solution to addressing the confusion over aviator personality traits is to move
away from attempting to identify one personality profile that applies to all aviators.
Retzlaff and Gibertini (1987) concluded that the lack of agreement over which
personality instrument is most appropriate for this population is to blame for the
confusion and disagreement in identifying the personality traits that typify what they
believed to be the “right stuff.” Their suggestion was to view aviator personalities as
being diverse as is found in the general public rather than seeking to identify one set of
personality factors or a single profile to generalize to all aviators. They offered that
personality traits would likely cluster differently suggesting “types” of aviators. Further,
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they proposed that personality trait levels can fluctuate over time, so periodic
reassessments of personality are warranted during an aviator’s career.
Retzlaff and Gibertini (1987) administered the Personality Research Form (PRF)
and the MCMI to 350 male students entering United States Air Force Undergraduate
Pilot Training at Reese Air Force Base, Texas. They labeled the three aviator personality
profiles they found “right stuff,” “company-man,” and “wrong stuff.” The first group
was identified as having the “right stuff,” comprised 21% of the sample and was
described as (a) aggressive, (b) dominant, (c) exhibitionistic, (d) impulsive, and (e)
playful. They appeared as “self-possessed to the point of arrogance, dramatic, excitable,
easily bored with routine tasks, and at times erratic and impulsive” (Retzlaff & Gibertini,
1987, p. 397).
The second and largest cluster (58%) was the “company-man” group. The
“company-man” aviators were concerned about their level of performance in the cockpit,
but they were as concerned and motivated to maintain a positive image to others and to
positively represent their employer. These aviators tended towards (a) dominance, (b)
endurance, (c) achievement, (d) order, and (e) affiliation. “Thrill-seeking and playfulness
tend to be low and there appears to be a matter-of-fact, highly structured approach to
need-gratification and coping skills” (Retzlaff & Gibertini, 1987, p. 397). This group is
composed of stable, pragmatic, compliant aviators who value the comradeship of peers.
These aviators are believed to seek the non-combative aircraft suggesting a personality
difference with aviators in the first cluster.
The third cluster (21%) was characterized as aviators having the “wrong stuff.”
The “wrong stuff” aviators were cautious, conforming, polite, compulsive, and retiring.
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These aviators preferred stable environments and were likely to prefer the security of
military life over a desire to fly. This group was least affiliative and lowest in
achievement. Retzlaff and Gibertini (1987) concluded that this group was more likely to
be motivated by the perceived job security related to military aviation than actually
flying.
The findings of Retzlaff and Gibertini (1987) offer interesting descriptions of the
personality traits found within active-duty U.S. Air Force aviators. Their three categories
have been adapted by others with minor modifications such as changing “company-man”
to “no stuff” (Gregorich, Helmreich, Wilhelm, & Chidester, 1989). The same descriptive
categories of traits were supported in a study with successful applicants undergoing
astronaut training (Musson, Sandal, & Helmreich, 2004). Though not empirically linked,
similarities exist between Musson et al.’s three categories of traits and the FFM. For
instance, Callister et al. (1997) found that male and female U.S. Air Force student
aviators reported high Extraversion scores, which they interpreted to be traits similar to
Retzlaff and Gibertini’s “right stuff” such as aggressive, exhibitionistic, and dominant.
The same student aviators scored low on Agreeableness. Characteristics associated with
Agreeableness would be similar to those identified as representing the “wrong stuff” such
as being too conforming and polite.
A second approach to addressing the confusion over aviator personality traits is to
assume no relationship exists between personality and performance. Attempts to link
personality with aviator performance have not always proven successful (Davis, 1989;
Hilton & Dolgin, 1991). Dolgin and Gibb’s (1988) meta-analysis of a dozen personality
instruments found that some trait-based instruments merited further research in linking
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personality traits with performance, but none of them offered overwhelming support for a
relationship between personality and aviator performance. Helton and Street (1993) offer
that the problem might be, “researchers were addressing only a portion of a more
comprehensive description of personality” (p. 9). A bright spot in the research has been
the creation of positive, performance-based measures, such as the NEO-PI-R, that have
proven to be more accurate descriptors and predictors of personality (Dolgin et al., 2002;
King, 1994; King et al., 1997).
A third approach to addressing the confusion over aviator personality traits is to
adopt a valid theoretical methodology that accurately measures aviator personality traits
in a comprehensive manner with manageable data. The FFM offers a positive,
performance-based approach to personality and has been found to link personality with
performance (e.g., Barrick et al., 2003; Mount et al., 1998). The FFM has received metaanalytical support as the best modality for linking personality with performance in
aviators (Pedersen et al., 1992). Pedersen et al. (1992) reviewed 13 popular personality
theories including the FFM. They found the FFM to be the “most viable option to guide
research on the selection and classification of aircrew members” (Pedersen et al., 1992, p.
16).
FFM data is manageable because it is generated from self-report instruments such
as the NEO-PI-R. Responses are given to eight statements per facet. The scores of each
statement are totaled and result in the facet scores. The next step is to total the six facet
scores that comprise each factor, which will result in the factor score. Studies can
highlight factor and/or facet scores depending upon the level of analysis desired. For
example, aviators may be found to be high on Extraversion. A deeper analysis of the
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facets comprising Extraversion should identify aspects of the factor that are high for
aviators and that produced a high Extraversion score overall.
FFM and Aviation Research
Aviation studies have been supportive of using the FFM with aviators in
commercial and military aviation (Anesgart & Callister, 2001; Callister et al., 1997;
Fitzgibbons et al., 2004; Helton & Street, 1993). For instance, the FFM can be predictive
of flight school performance and attrition from flight training (Anesgart & Callister,
2001; Callister et al., 1997). A discussion of the FFM research with different types of
aviators provides some indication of the personality trait levels that are most likely to
adapt to cockpit demands and find aviation to be a satisfying vocational choice.
Commercial Aviator Research. The NEO-PI-R has a history of use with
commercial aviators (Fitzgibbons et al., 2004; Herold, Davis, Fedor, & Parsons, 2002).
For example, Herold et al. found that scores on Conscientiousness, Emotional stability
(low Neuroticism), and Openness to Experience predicted how long it would take for a
flight student to receive an initial pilot’s license in general aviation. Research has sought
to identify a personality profile for commercial aviators (Fitzgibbons et al., 2004).
Fitzgibbons et al. (2004) surveyed 93 commercial aviators to determine if they
reported unique trait levels in comparison with the general public. They identified two
distinctions in the personality trait levels of this sample. First, nearly two-thirds (60%)
scored very low or low on Neuroticism. Second, over half (58%) scored high or very
high on Conscientiousness. Commercial aviators were described as emotionally stable
persons who are “low in anxiety, vulnerability, angry hostility, impulsiveness, and
depression” (p. 5). Further, they conclude by offering a pilot profile based upon their
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study describing aviators as: (a) emotionally stable; (b) low in anxiety; (c) very
conscientious; (d) trusting; (e) straightforward; (f) active; and (g) assertive.
U.S. Navy/Marine Corps Aviator Research. Helton and Street (1993) explored
the feasibility of using a model such as the FFM with U.S. Navy/Marine aviators to
predict who would complete aviation training. The researchers utilized the Edwards
Personal Preference Schedule (EPPS) and the Pilot Personality Questionnaire (PPQ) with
158 U.S. Navy and U.S. Marine Corps male aviator candidates. They found that the
EPPS and the PPQ revealed descriptors that could be correlated with FFM factor and
facet characteristics. For instance, characteristics considered in association with
Agreeableness included “accept blame for wrongdoing” and “self-centered.” Descriptors
related to Openness included “can handle change” and “do new and different things.”
They found that in several instances the descriptors reported revealed intercorrelations
between factors such as positive correlations between Agreeableness and
Conscientiousness and between Neuroticism and Openness. Helton and Street
concluded, “A robust five-factor solution may describe the underlying personality testing
constructs in U.S. Navy/Marine Corps student aviators” and “the five-factor model of
personality identified in this research may prove to be a useful tool for the selection of
Navy/Marine Corps aviators” (p. 9).
U.S. Air Force Aviator Research. Several studies have surveyed the personalities
of U.S. Air Force aviators using different theoretical approaches. For instance, the NEOPI-R has been found to suggest some distinction in trait levels across types of aircraft
(Boyd et al., 2005). Siem and Murray (1994) surveyed 100 U.S. Air Force aviators using
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the NEO-PI-R and found Conscientiousness was reported as the most important
personality dimension in terms of flight performance across aircraft types.
The NEO-PI-R was used by Anesgart and Callister (2001) with U.S. Air Force
flight students to determine if attrition from flight training could be predicted based upon
personality profiles. They found that combinations of domain scores seemed to
successfully predict whether the student completed Enhanced Flight Screening. For
example, individuals scoring high on Neuroticism and low on Extraversion were found to
be 10 times more likely to self-eliminate from flight school. Those scoring very high on
Neuroticism, low on Extraversion, and low on Openness were found to be 50 times more
likely to self-eliminate. They concluded that in light of the tremendous cost associated
with flight training, “the NEO-PI-R many have great utility (savings in costs and manhours) as part of a battery of tools for screening potential pilots” (p. 10).
Callister et al. (1997) administered the NEO-PI-R to 1301 student aviators
attending Air Force Enhanced Flight Screening Programs at Hondo, Texas. Their
motivation was to determine if some personality factor might predict who will likely
experience psychological problems that impede cockpit performance that are not
otherwise identified by the current personality instruments used during the student
selection phase. They decided that using a personality instrument designed to measure
“normal” personality traits and to predict performance might prove most beneficial. For
example, the non-phobic fear of flying some students report due to an inability to manage
the stress of high workload in the cockpit was found to have some degree of relationship
with low scores on the Conscientiousness facet Achievement Striving. Low Achievement
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Striving can indicate low motivation, which will impact cockpit performance under
pressure.
Callister et al. (1997) addressed the confusion that exists between the trait-based
personality instruments that are available. One problem can be that the personality
factors measured are irrelevant in studies seeking to predict workplace performance. For
instance, the value of using instruments designed to measure psychopathology (MCMI,
MMPI) with high functioning aviators has been brought into question (King, 1994).
Another problem can be complexity in scoring or interpreting findings. They selected the
NEO-PI-R because it provided a comprehensive approach to personality in relationship to
performance and enabled them to establish a baseline of personality data that could be
drawn upon later (Callister et al., 1995).
Callister et al.’s (1997) study provides an interesting picture of U.S. Air Force
pilot personality traits. Both male and female aviators were found to be higher on
Extraversion than their counterparts in the general public. They concluded that using an
instrument such as the NEO-PI-R can augment selection decisions as well as provide
assistance in providing clinical services to aviators experiencing psychological problems
during training. Specifically, Callister and his associates (1997) found that high
Neuroticism could predict performance in flight training. They concluded that their
findings would likely generalize to U.S. Navy aviators since the selection criteria with the
U.S. Air Force are similar in terms of basic requirements. However, they expressed
concern over generalizing their findings to U.S. Army aviators since “many US Army
aviators are Warrant Officers, many without a college education” (p. 6).
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U.S. Air Force research has resulted in further support for the applicability of the
FFM and the NEO-PI-R with its aviators. Pedersen et al. (1992) provided metaanalytical support for basing aircrew selection decisions on FFM assessments of
applicants. They found the FFM to provide the best approach to reveal a predictive
relationship between personality and performance among 13 different personality
theories (e.g., self-efficacy, 16 PF). Specifically, the FFM represented the only
personality theory that addressed the three criteria of their investigation, which were
compatibility with the Basic Attitudes Test currently used to select aviators,
comprehensiveness, and scientific acceptance. Pedersen et al. concluded:
As a result of the preceding evaluation, the Five-Factor theory was selected as the
most viable option to guide research on the selection and classification of aircrew
members. The Five-Factor theory provides a structural description of the basic
dimensions of personality. As such, this theory serves as a scientific framework
for the development of predictor constructs for selection and classification (p. 16).
U.S. Army Rotary-Wing Aviator Research
Only three published personality studies of U.S. Army rotary-wing aviators were
found in a literature search of EBSCOhost, PsychINFO, Annual Reviews of Psychology,
and the Department of Defense (DTIC) search engines (Caldwell et al., 1993; Geist &
Boyd, 1980; Picano, 1991). These studies found personality characteristics that seem to
distinguish U.S. Army rotary-wing aviators from other military personnel and the general
public (Geist & Boyd, 1980). These studies also indicated some personality differences
between types of U.S. Army aviators such as with those seeking Special Operations
training and aviators assigned to general aviation duties (Caldwell et al., 1993).
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Unfortunately, the one study (Picano, 1991) seeking to identify personality differences
among aviators across types of aircraft proved disappointing using the Occupational
Personality Questionnaire (OPQ). Significant differences between types of aviators were
more evident when findings were sorted by tenure rather than the type of aviator. One
exception was that instructor pilots shared similar trait levels as a group than other types
of aviators.
Three shortcomings appear to befall what is currently known about U.S. Army
rotary-wing aviator personalities. First, reported personality studies involving U.S. Army
rotary-wing aviators are over a decade old. Changes in aviation technology and in the
operational conditions where U.S. Army aviators are called upon to fly might indicate
that a different set of characteristics such as personality traits are needed today. Second,
there are a minimal number of reported studies available. The present study was
designed to contribute to the limited amount of reported personality research with U.S.
Army aviators and was the first to use the NEO-PI-R. Third, no single approach to
personality has been identified as the most comprehensive to use with U.S. Army rotarywing aviators. The findings of this study might be the first step in suggesting a
theoretical approach that holds merit for future use.
Geist and Boyd (1980) offered the oldest personality study involving U.S. Army
aviators. They administered the MMPI to 15 male U.S. Army helicopter aviators and 16
male non-aviation U.S. Army officers. The aviators were found to report more pathology
than non-aviators, with higher scores in hypochondriasis (HS), depression (D),
psychasthenia (Pt), hysteria (Hy), and social introversion (Si). While this study provides
a snap-shot of U.S. Army rotary-wing aviator personality traits, it fails to suggest grounds
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for creating a sense of congruence between identified personality traits and mission
platform characteristics.
Caldwell et al. (1993) found differences between U.S. Army aviators applying to
Special Operations training and those remaining in general aviation using the MMPI.
They compared the personality traits of conventional helicopter aviators with those
seeking Special Operations duty. Their findings indicated overall personality differences
for both groups in comparison with the general public in descriptions such as personal
defensiveness, extraversion, nonconformity, friendliness, and sociability. The authors
reported that personality findings between those choosing conventional aviation and
those applying for Special Operations training were of limited interpretive value. For
example, there were differences reported between the two groups on the MMPI scales of
Hysteria (Hy), Psychopathic Deviant (Pd), Hypomania (MA), and Social Introversion
(Si). However, the authors offered that intra-group differences on the clinical
Masculinity-Femininity (Mf ) scale and the test-taking (K) validity scale were probably
the most helpful in identifying the personality differences they were seeking between
these two groups of aviators.
The conventional aviators scored higher on the Mf scale than the Special
Operations sample suggesting perceptions of a greater sense of balance between
characteristics associated with masculinity and femininity for those pursuing
conventional aviation. The authors concluded that conventional aviators are similar to
college-educated males in that they are often more passive, aesthetically-oriented, and
indirect in problem solving than those pursuing Special Operations training. The Special
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Operations group was found to more like normative males being somewhat traditional
and inflexible.
Differences on the K scale were linked with Mf scores in that they were
interpreted in terms of the level of traditional masculinity. Caldwell et al. found that the
Special Operations group answered questions “less deviantly and in a more
stereotypically male fashion, although they appeared less impulsive, slightly more
extraverted, and more defensive” (p. 197). The authors proposed that the combination of
scales K and Mf were the best predictors of group membership for these aviators because
of the traits measured by these scales. For instance, the high K scores for the Special
Operations group were compared to the characteristics of aviators posited by Ursano
(1980) that included (a) avoiding introspection, (b) denying internal emotional events,
and (c) being self-sufficient.
The same is true for lower Mf scores from the Special Operations group since
these indicate a greater propensity for behaviors associated with traditional perceptions of
masculinity. The authors suggested that it seems reasonable to assume that Special
Operations aviators would demonstrate these characteristics more than conventional
aviators. While these findings are helpful in understanding the differences in masculinity
between types of aviators, their benefit is limited in providing detailed insight into the
personality profiles of U.S. Army rotary-wing aviators.
Picano (1991) surveyed 170 U.S. Army rotary-wing aviators and was the only
reported study to consider the possibility of personality traits clustering differently across
the four mission platforms. Picano was seeking to validate the OPQ with U.S. Army
aviators and found three personality clusters across subjects similar to Retzlaff and
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Gibertini (1987). The largest cluster (48%) resembled those traits stereotypically
ascribed to military aviators. This group corresponded to Retzlaff and Gibertini’s
“company-man.” That is, they were outgoing and used a structured problem-solving
approach emphasizing planning, logical analysis, and attention to detail.
The second cluster (36%) were emotionally controlled, inhibited, and appeared
apprehensive. They tended to prefer stability and predictability, and were uncomfortable
in social situations. These would be indicative of the “wrong stuff” identified by Retzlaff
and Gibertini (1987).
The final cluster was the smallest group (16%) of aviators and corresponded with
Retzlaff and Gibertini’s “right stuff.” Aviators in this cluster were described as highly
independent, competitive, and decisive. In terms of low scores they were found to be
least emotionally sensitive and exhibited the lowest concern for making a good
impression. Picano expressed some degree of surprise that many instructor pilots (IP)
were part of this cluster. His explanation is that IPs likely represent high competitiveness
and are achievement-oriented because it is required for them to achieve this status.
Picano’s (1991) study did not prove beneficial in revealing marked differences in
personality across mission platforms. However, he recommended that further personality
research with U.S. Army aviators is needed. He concluded:
The typological approach to studying pilot personality may establish an
empirical foundation for new practical applications of personality assessment in
aviation including selection and classification, instructor/student matching and
crew composition which might serve to reduce training costs, improve
performance, and enhance aviation safety (p. 520).
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Picano determined that he was unable to provide an overall aviator personality profile
based upon his findings.
The next step in personality research with U.S. Army rotary-wing aviators
appears to be identifying a theoretical methodology that is appropriate for this population.
The FFM has proven effective in identifying personality traits with other types of aviators
(Anesgart & Callister, 2001; Fitzgibbons et al., 2004; Helton & Street, 1993) and in
predicting performance (Anesgart & Callister et al., 2001; Pedersen et al., 1992). There
is also support for the usage of the NEO-PI-R due to its broad measurement of normal
personality domains and versatile application across organizational contexts including
with aviators (e.g., Callister et al., Dolgin et al., 2002). The vast research support given
to the FFM and the NEO-PI-R suggest it is an approach worthy of consideration in
assessing the personality profiles of U.S. Army rotary-wing aviators.
Summary
Organizations have a natural interest in seeking ways to enhance productivity and
to retain well-trained workers. U.S. Army aviation shares this desire and launched the
Selection Instrument for Flight Training (SIFT) research effort to improve the criteria by
which new aviators are selected and assigned to aircraft. The criteria for selection are
designed to identify applicable knowledge, skills, and attributes such as personality that
will likely predict optimum cockpit performance. A secondary issue is the possibility
that characteristics such as certain personality traits will indicate which aviators will best
“fit” into the four U.S. Army aviation mission types.
The rationale underlying this current study was found in P-E fit theory. The
assumption of P-E fit theory is that achieving congruence between personal
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characteristics and work environment will likely result in better workplace performance
(Kieffer et al., 2004) and other positive outcomes such as greater motivation (Schmitt et
al., 2003), higher job satisfaction (Latham & Pinder, 2005) and tenure (Assouline &
Meir, 1987). Studies have found that the domains of the FFM can predict workplace
performance across various occupations (Barrick & Mount, 1991 Barrick et al., 2001;
Digman, 1990; Mount & Barrick, 1998). The NEO-PI-R is the primary instrument that
measures FFM factors and the facets that comprised each dimension.
Personality studies with aviators have attempted to determine if they possess
distinct trait levels from the general public. The findings from studies using the NEO-PIR have found that military and commercial aviators report distinct personality traits
levels. For example, Callister et al. (1997) found that U.S. Air Force aviators reported
high Extraversion and Openness, but low Agreeableness. Fitzgibbons et al. (2004) found
that a large percentage of commercial aviators scored high on Conscientiousness and
Extraversion, but low on Openness. Both studies found low scores on Neuroticism.
The FFM approach to personality can impact performance by predicting training
success for aviators. For instance, Helton and Street (1993) found that a five-factor
approach to personality is probably the best approach to selecting new U.S. Navy/Marine
Corps aviators. Similar support for the FFM was found with U.S. Air Force aviators as
NEO-PI-R findings predicted which aviators would likely complete flight training and
which ones would self-eliminate (Anesgart & Callister, 2001; Callister et al., 1997).
Conscientiousness and Agreeableness have been linked with aviator performance
regardless of aircraft type (Siem & Murray, 1994). Pedersen et al. (1992) found the FFM
to be the best approach for use in aircrew selection.
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Research with U.S. Army rotary-wing aviators has not included the use of the
NEO-PI-R. Rather, the three published studies put forward descriptions of U.S. Army
rotary-wing aviators based upon MMPI and OPQ scales. While descriptions vary among
these three studies, findings based upon the NEO-PI-R could improve the manageability
of the information and provide greater clarity in describing the personalities of U.S.
Army rotary-wing aviators because they sort across a minimal number of factors.
The NEO-PI-R was administered to experienced U.S. Army rotary-wing aviators
in this study. These aviators are experienced because they have generally accumulated
numerous years of experience in aviation and have demonstrated sufficient cockpit
performance to achieve the minimal rank of Chief Warrant 3 (CW3). Aviators achieving
the rank of Chief Warrant 4 (CW4) and Chief Warrant 5 (CW5) have obtained senior
leadership positions in U.S. Army aviation. All three groups have found sufficient job
satisfaction to have made U.S. Army rotary-wing aviation their career.
The focus of this study was to see if FFM traits levels are distinct for this group in
comparison with the general population and if these traits levels vary according to
mission platform assignment. Experienced U.S. Army rotary-wing aviators provide a
type of end product in terms of what U.S. Army aviation hopes to receive in return for the
substantial resources invested in aviation training. Identifying the personality trait levels
of these aviators could provide a rationale for further research to determine if NEO-PI-R
results should be included in the classification decisions of future U.S. Army rotary-wing
aviators.
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CHAPTER III: METHOD
Research Design
The purpose of this study was to identify the personality profiles of experienced
U.S. Army rotary-wing aviators based upon the Five-Factor Model (FFM). Additionally,
the study sought to determine if the personality trait levels of these aviators were
significantly different across the U.S. Army’s four rotary-wing mission platforms (i.e.
Attack, Scout/Observation, Cargo, and Utility). Personality was measured with the
Revised NEO Personality Inventory (NEO-PI-R).
Mission platform denotes the type of tasks or missions a particular aircraft
performs for U.S. Army aviation. The four primary mission platforms are Attack,
Scout/Observation, Cargo, and Utility. Based on results from past research with other
types of aviators, findings could indicate a personality profile that distinguishes this
group from the general public. The scores generated by this sample are categorized by
mission platform according to the type of aircraft they cited as their preference.
Selection of Sample
Sample selection involved experienced U.S. Army rotary-wing aviators having
achieved the rank of Chief Warrant 3 (CW3), Chief Warrant 4 (CW4), or Chief Warrant
5 (CW5) and who are currently on active flight status. Accessibility to these aviators was
obtained through the cooperation of personnel at the Warrant Officer Career Center
(WOCC) located at Fort Rucker, Alabama. Subjects were sampled during the training
cycle from October 2005 to January 2006. The four classes of WOs attending leadership
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training at the WOCC during this period were comprised of 90 individuals with U.S.
Army aviation experience. Survey packets were distributed to these aviators and 77 were
returned. Two survey packets were returned incomplete and were discarded from the
study resulting in a sample size of 75.
Experienced U.S. Army rotary-wing aviators typically represent years of
experience in military aviation and have assumed leadership or training roles in U.S.
Army aviation. The combination of time in service and experience suggests this
population has achieved sufficient motivation and job satisfaction to remain in the U.S.
Army and has likely achieved sufficient status to exercise some degree of self-selection
in aircraft classification. Research suggests that sampling experienced or “high-time,”
successful aviators is essential to obtain the necessary information to create personality
profiles suitable for new aviator selection and classification (Intano et al., 1991).
Instrumentation
The NEO-PI-R is the most widely used instrument for measuring FFM domains
(Bernard & Walsh, 2004). The NEO-PI-R is “highly regarded for its ability to gauge
normal personality functioning” (King & Flynn, 1995, p. 955). Costa and McCrae (1997)
revisited the factors and facets of the NEO-PI-R to consider if the instrument needed
large-scale changes in structure or terminology and concluded, “We do not imagine that
the FFM is the last word in personality structure, but we do believe that it will remain the
basis of personality assessment for many years” (p. 87).
Structure. The NEO-PI-R is a 240-item self-report questionnaire to which
subjects respond to statements on a scale of 0 (strongly disagree) to 4 (strongly agree)
and scores range from low to high with descriptors representing each end of the
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spectrum. Factor and facet scores were generated by the sample. Facet scores can
increase the richness of findings (Paunonen & Ashton, 2001), but the focus of this study
was on factor-level findings. Studies exploring facet-level differences appear to hold
merit as future research.
Reliability. Costa and McCrae (1992) reported high test-retest and internal
consistency reliability. For example, reliability for the NEO-PI-R is reported based upon
the findings of Costa, McCrae, and Dye’s (1991) employment study consisting of 1,800
male and female employees. Internal consistency was supported with coefficient alphas
of the FFM domains ranging from .86 to .92. Internal consistency for facet scales ranged
from .56 to .81.
Test-retest reliability has been reported by Kurtz and Parrish (2001). They
examined the test-retest scores on the NEO-PI-R among three groups of respondents
categorized as low, moderate, or high in inconsistent responding (INC) during the initial
administration of the NEO-PI-R. This determination was based upon one of the NEO-PIR validity scales offered by Schinka, Kinder, and Kremer (1997). Retest interclass
correlations for each group were found to be high across FFM domains based upon selfreport and informant data. Low INC group correlations ranged from .92 to .95 on selfreport data and from .75 to .93 on informant data. The moderate INC group reported
correlations ranging from .85 to .95 on self-report data and informant data correlations
ranged from .73 to .82. The high INC group reported correlations ranging from .71 to .94
on self-report data and ranged from .66 to .92 on informant data.
Kurtz, Lee, and Sherker (1999) provided support for the reliability for the NEOPI-R. Their test-retest protocol with undergraduate students over a 6-month period
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resulted in high correlations. Initial domain coefficient alphas ranged from .89 to .96,
with a median of .80 on the facet scales. Retest Pearson correlations exceeded .70 for
each domain.
Validity. The NEO-PI-R has received some criticism for not including validity
scales (Ben-Porath & Waller, 1992; Bernard & Walsh, 2004; Butcher & Rouse, 1996;
Schinka, et al., 1997). Research generally supports the validity and reliability of the
NEO-PI-R even in the absence of validity scales (McCrae & Allik, 2002; McCrae et al.,
1998; McCrae, Zonderman, Costa, Bond, & Paunonen, 1996). The authors (Costa &
McCrae, 1992) of the NEO-PI-R contend that validity scales are not necessary because
validity checks are in place including (a) the proper administration of the instrument, (b)
judicious interpretation of responses should result in valid test results, and (c) three
statements at the bottom of the answer sheet query respondents if they answered honestly,
completely, and correctly.
Much of the concern expressed over a lack of validity scales focuses on testfaking and non-purposeful responding. While the motivations (e.g., boredom, fatigue)
for non-purposeful responding can vary, test-faking is generally linked to impression
management. Faking-good is the desire to give what is perceived to be the desirable
responses to create a positive impression with the test administrator. Faking-bad is the
desire to respond in a way that creates a negative impression with the test administrator.
Findings thus far do not indicate that test-faking is a significant problem with the
NEO-PI-R. For instance, a comparison between groups taking the NEO-PI-R under
“fake-good” and normal conditions found the only notable difference was that “fakegood” respondents tended to score higher on Extraversion and lower on Neuroticism
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(Bagby & Marshall, 2003). An international study involving samples subgrouped to
respond naturally or socially desirable found the NEO-PI-R factor structure remained
stable across samples (Marshall, De Fruyt, Rolland, & Bagby, 2005). The suggestion has
been made that concerns over test-faking should not be exaggerated because impression
management is likely part of normal personality (Costa & McCrae, 1992; Morey,
Quigley, Sanislow, Skodol, McGlashan, Shea, Stout, Zanarini, & Gunderson, 2002).
Further, Piedmont, McCrae, Riemann and Angleitner (2000) contend that rather than
laboring to create validity scales for self-report measures such as the NEO-PI-R, energy
could be better spent in seeking to improve the quality of personality assessments.
Schinka et al. (1997) responded to concerns over the lack of validity scales and
the possibility of erroneous responding by creating three validity scales. Their scales
measure positive presentation management (e.g., denial of common faults), negative
presentation management (e.g., denial of common virtues), and inconsistency
(thoughtless responding). Young and Schinka (2001) reported empirical support for the
internal consistency and interscale relations of Schinka et al.’s validity scales.
Validity for the NEO-PI-R has been supported in correlational studies with other
validated personality instruments. These studies have found at least partial correlations
between the NEO-PI-R and other popular personality instruments such as the MyersBriggs Type Indicator (MBTI; Myers & McCaulley’s, 1985), the MMPI, Wechler Adult
Intelligence Scale-Revised (WAIS-R), and Holland’s (1985) vocational inventories (e.g.,
Self Directed Search) (Furnham, Moutafi, & Crump, 2003; Schinka et al., 1997).
Furnham et al. (2003) administered the MBTI and the NEO-PI-R to 900 people and
found significant correlations between the NEO-PI-R factors of Extraversion, Openness,
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Agreeableness, and Conscientiousness and the MBTI factors of ExtraversionIntroversion, Sensing-Intuition, Thinking-Feeling, and Judging-Perceiving respectively.
Costa, Busch, Zonderman, & McCrae (1986) found significant correlations between
MMPI factors and the FFM domains measured in the NEO-PI-R, especially within a
normal sample. Significant correlations are also reported between Openness and the
WAIS-R IQ scores (Holland, Dollinger, Holland, & MacDonald, 1995).
Assumptions/Limitations
There are three limitations associated with this study. First, the sample size of 75
respondents could influence findings. Second, the unequal sample sizes (i.e. Cargo
[n=8], Scout/Observation [n=11], Attack [n=16], and Utility [n=40]) across the mission
platforms can be a limitation. Third, there is an absence of studies using the NEO-PI-R
with this population so comparisons with a similar sample of U.S. Army rotary-wing
aviators are not possible.
First, the size of the sample can influence findings. Larger sample sizes are
generally desired because they are presumed to increase confidence in findings (Portney
& Watkins, 2000). A larger sample could result in significant fluctuations in trait levels.
A problem in studying populations such as experienced U.S. Army rotary-wing aviators
is accessibility since they can be assigned around the world and compliance cannot be
enforced in most cases. Surveying WOs attending training at the WOCC mitigated the
accessibility problem, however it necessarily limited the sample size for this study.
Second, the unequal sample sizes across the four mission platforms are a
limitation. Sample sizes ranging from 8 to 40 can raise concerns about the findings when
comparisons are made between groups. The comparisons of scores between the four
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mission platforms were tested at the .01 level in an effort to mitigate concerns over the
unequal sample sizes.
Third, the absence of studies using the NEO-PI-R with this population has made
comparisons with previous findings impossible except with other types of aviators (e.g.,
commercial, U.S. Air Force). Based upon a review of studies with other types of aviators
the NEO-PI-R was used in this study because: (a) it focuses on general domains of
personality and measures normal personality traits rather than focusing on narrow facets
or psychopathology (e.g., Callister et al., 1997; Costa & McCrae, 1992); (b) it is
commonly used in studies examining the fit between individual personality and job
characteristics (e.g., Barrick et al., 2001; Mount et al., 1998; Tett & Burnett, 2003); and
(c) it has been effective in capturing the personality profiles of military aviators (Callister
et al., 1997; 1999), and commercial pilots (Fitzgibbons et al., 2004).
Procedures
Initial contact was made with the director of training at the U.S. Army Warrant
Officer Career Center (WOCC) in July 2005. WOCC compliance was gained since this
study will be considered as part of current U.S. Army aviation efforts to improve rotarywing aviator selection and classification. Survey packets were assembled by the
researcher and delivered to WOCC personnel for distribution to all experienced U.S.
Army rotary-wing aviators attending the advanced leadership course during the sampling
period. Completed surveys were collected the week following their completion.
Survey packets consisted of a copy of the NEO-PI-R test booklet and an answer
sheet. A demographic questionnaire (Appendix A) was included that sought information
for the purposes of sorting data such as flight experience, years of service, current
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classification, gender, and level of satisfaction. No identifying information was sought
such as names or social security numbers in order to maintain confidentiality. Two
informed consent forms (See Appendix B) were provided. One informed consent form
was to be signed and returned while the other was to be kept by the subject. The
informed consent form addressed the purpose of the study, confidentiality, potential risks,
and how findings will be computed and managed.
The completed surveys were assigned a number by the researcher to enable the
matching of demographic information with NEO-PI-R scores. No other identifying
information was made available to the center personnel or to the researcher so
confidentiality could be ensured. Incomplete demographic forms and incomplete NEOPI-R answer sheets that exceed 40 responses were excluded from this study. The NEOPI-R manual (Costa & McCrae, 1992) allows for the inclusion of incomplete answer
sheets that do not exceed 40 unanswered items or more than 3 unanswered items on one
facet.
Survey packets were distributed to all experienced U.S. Army rotary-wing
aviators attending advanced leadership training at the WOCC during the survey period.
Surveys were distributed and collected by WOCC training personnel. Survey
information was managed by the researcher and stored in the Fort Rucker branch of U.S.
Army Research Institute.
Surveying began in October 2005 for CW3s and CW4s attending the Warrant
Officer Staff Course. A second data collection occurred in November 2005 and the third
administration of the survey occurred in December 2005. Final data collection occurred
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in January 2006 for experienced U.S. Army rotary-wing aviators attending Warrant
Officer Senior Staff Courses at the WOCC.
The hand-scored NEO-PI-R answer sheets were chosen due to budgetary concerns
and the need for an answer sheet format that was versatile, so that they could be
completed at home. The answer sheets were hand-scored by the researcher. Two
techniques were employed to reduce the risk of errors. First, scores were entered from
the answer sheet to a SPSS spreadsheet created for this study. Second, a random sample
of 30 answer sheets was rescored. The raw scores initially produce the facet scores. The
six facet scores comprising each factor are combined to form the factor scores.
Participation in this study was voluntary and no coercive tactics were utilized.
WOCC personnel encouraged compliance but no rewards or punishment was
administered to subjects. Failure to return completed packets was interpreted as a refusal
to participate in the study.
Data Analysis
Two research questions were investigated in this study. The first question
represents an initial effort to produce a personality profile for experienced U.S. Army
aviators based on the factors of the FFM. The identification of this profile was the focus
of the first research question.
•

Research Question #1: What are the personality profiles of experienced U.S.
Army rotary-wing aviators?
Findings were reported as raw scores at the factor level and presented in a means

table. The total sample means were provided to allow for a comparison with the general
public and to provide an overall description of the typical experienced U.S. Army rotary-
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wing aviator’s personality represented in this study. Factor means were also presented by
mission platform to allow for the identification of disparities between these aviators. The
recognition of disparities prompted the second research question concerning the
significance of these differences in mean scores between the aviators from the four
mission platforms.
•

Research Question #2: Do experienced U.S. Army rotary-wing aviator
personality profiles differ significantly across the U.S. Army’s four mission
platforms?
The rationale for this question is that experienced U.S. Army rotary-wing aviators

have likely exercised some degree of self-selection in their career in terms of mission
platform. The demographic questionnaire allows for their identification of the mission
platform they prefer as their primary platform. Furthermore, the fact that they have
remained in U.S. Army aviation for a number of years assumes they have achieved
sufficient job satisfaction to pursue tenure. Trait level differences across the four mission
platforms might indicate that some trait levels are more congruent with the mission and
aircraft characteristics of one mission platform than with others.
Findings for this question were calculated with a one-way multivariate analysis of
variance (MANOVA) to determine the effect of mission platform on FFM personality
factors. Analysis of variances (ANOVA) were conducted on each dependent variable as
follow-up procedures to the MANOVA. A significance level of .01 was used in this
study to avoid Type 1 errors. Post hoc analysis identified the source of significance at the
facet level.
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CHAPTER IV: FINDINGS
Purpose of Study
The purpose of this study was to identify the personality profiles of experienced
U.S. Army rotary-wing aviators based upon the personality factors of the FFM. The
factor scores were measured by using the NEO-PI-R. Additionally, the study sought to
determine if the personality trait levels of these aviators were significantly different
across the U.S. Army’s four rotary-wing mission platforms (i.e. Attack,
Scout/Observation, Cargo, and Utility).
Sample
The sample for this study consisted of rotary-wing aviators that had achieved the
military rank of Chief Warrant 3 (CW3), Chief Warrant 4 (CW4), or Chief Warrant 5
(CW5), because, typically, they have accrued years of military service and represent the
type of aviators the U.S. Army would like to recruit and retain. The aviators sampled
were attending advanced U.S. Army leadership training at the Warrant Officer Career
Center (WOCC) located at Fort Rucker, Alabama. Respondents were surveyed from
October 2005 to January 2006.
Accessibility to these aviators was the primary reason these experienced U.S.
Army rotary-wing aviators were chosen. Ninety survey packets were distributed
containing: (a) one informed consent form to be signed and returned; (b) a consent form
for their records; (c) a demographic form; and (d) a copy of the Revised NEO Personality
Inventory (NEO-PI-R). Seventy-seven packets were returned. Two of the returned
packets were incomplete and were not used, resulting in a sample size of 75.
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Findings
Demographics
The demographic form was designed to elicit basic information concerning the
background and experience of the respondents. The demographic form consisted of
items seeking information related to age, years of military service and aviation service,
gender, and time in rank. Additionally, the form probed whether the respondent had
qualified to fly aircraft other than the one to which they were initially assigned and to
identify the aircraft they preferred to fly. The selection of preferred aircraft enabled those
who were qualified to fly more than one aircraft to identify the one they perceived to be
most congruent with their interests. Respondents reporting changes in aircraft
classification were asked to cite the reason for the change. Ethnicity was not identified
because the FFM factors and the NEO-PI-R have enjoyed considerable support across
cultures and scoring norms are differentiated by gender rather than ethnicity.
Findings revealed a mean age of 45 for the sample. Respondents reported a mean
of 24 years of military service and a mean of 20 years of aviation experience. The mean
years at current rank was six years. The majority (53.6%; n = 37) of the sample chose
their initial aircraft while the remaining (46.4%; n = 32) respondents were assigned to
their initial aircraft by the U.S. Army or they did not respond to the statement. The most
common initial aircraft chosen or assigned by the U.S. Army was Utility (61.6%; n =45)
followed by Attack (21.9%; n = 16), Scout/Observation (13.7%; n = 10), and finally
Cargo (2.7%; n = 2).
The majority of respondents (69%; n = 48) reported acquiring additional
qualifications to fly a different aircraft at some point in their career. This additional
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aircraft qualification occurred, on average, around seven years into their aviation careers.
The most common reason for the change of aircraft was involuntary reassignment by the
U.S. Army (37.5%; n = 18). This was followed by a desire for career advancement
(33.3%; n = 16) and a desire to fly a different aircraft (29%; n = 14).
Job satisfaction was almost unanimously reported (n =74) by this sample. Only
one respondent reported not being satisfied with his current aircraft assignment. Subjects
were asked to identify their preferred type of aircraft or mission platform and this
selection determined which mission platform would be their designation for this study.
The most frequently chosen “preferred aircraft” was Utility aircraft (53.3%; n = 40),
followed by Attack (21.3%; n = 16), Scout/Observation (14.7%; n = 11), and Cargo
(10.7%; n = 8).
Research Question #1
The first research question (i.e. What are the personality profiles of experienced
U.S. Army rotary-wing aviators?) yielded the identification of a personality profile for
the total sample of experienced U.S. Army rotary-wing aviators. The personality profiles
are based upon the NEO-PI-R factor scores collected in this study. Table 1 presents the
total descriptive statistics for this sample. Table 2 presents total sample factor scores and
scores across mission platforms. Mean scores of the sample were compared with NEOPI-R norms (Costa & McCrae, 1992) to determine if they ranked “low,” “average,” or
“high.” Table 3 provides the ranking of total sample scores across mission platforms.
Descriptions or characteristics are provided with the NEO-PI-R and help clarify
factor score rankings. For example, low Neuroticism would involve characteristics such
as being emotionally stable and calm under stress. Average Neuroticism is described as
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being typically emotionally calm and able to mitigate stress, but there can be occasional
experiences with guilt or anxiety. High Neuroticism is described as typically
experiencing feelings of anxiety or symptoms of depression.
Total Sample. Based upon the characteristics associated with the rankings of low,
average, and high, characteristics can be suggested for the total sample and aviators in
each mission platform. The total sample scored low to average across the five factors.
The low scores were near the average range, suggesting that this sample of aviators was
similar to the personality trait levels of the general public. For instance, NEO-PI-R
norms begin the average range for males on the Neuroticism scale at 65 and on the
Openness scale at 101. Aviators in this sample were in the low range on Neuroticism (M
= 62.77; SD =18.54) and on Openness (M = 98.47; SD =17.43).
Low to average Neuroticism would indicate this group is emotionally stable and
able to manage stress. . Low to average Openness would suggest these aviators are
practical and conventional, but are willing to consider new ideas. Low Neuroticism
coupled with low Openness would seem to suggest that these aviators are able to mitigate
the influence of stress in the cockpit and prefer to obey standard operating procedures
rather than engage in efforts to create novel approaches to cockpit decision-making.
The remaining three factor scores were in the average range. Average
Extraversion indicates these aviators are moderately social and active, but value their
privacy Average Agreeableness suggests these aviators are generally warm and
cooperative, but can be competitive. Average Conscientiousness indicates these aviators
are dependable and moderately goal-oriented, but are able to set work aside for other
activities.
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Research Question #2
The second research question (i.e., Do experienced U.S. Army rotary-wing
aviator personality profiles differ significantly across the U.S. Army’s four mission
platforms?) revealed that this sample of aviators differed on the Agreeableness factor.
There were variations in factor score rankings in the aviators across the four mission
platforms. One exception was that Openness was low across all four mission platforms,
indicating that these aviators are conventional and adhere to procedures rather than
actively challenging the status quo with alternative ideas.
It should be noted, however that one of the limitations involved in discussing
aviator differences across mission platforms is the wide range in sample size across the
four groups (i.e. Cargo [n=8], Scout/Observation [n=11], Attack [n=16], and Utility
[n=40]). It should be noted that while the overall statistical outcome indicated strong
differences across mission platforms on the Agreeableness factor (p = .001), there were
variations in group sizes among platforms. There were only eight Cargo aviators, and
one is reluctant to base conclusions with small group sizes. Larger group sizes would
have been preferable. However, Analysis of Variance is an extremely power analysis,
and capable of handling wide discrepancies in group sizes. One of the cautions
mentioned by Tabachnick & Fidell (2001) relates to unequal cell sizes and they state that
it is necessary to have more cases than dependent variables in every cell (p. 329). This
study met and surpassed their assumption. It is expected that greater uniformity in
sample size across the four groups (i.e. mission platforms) of U.S. Army aviators could
influence findings in future research.

76
However, based upon this sample the following descriptions are offered.
Scout/Observation aviators (n = 11) scored in the average range on all but the Openness
factor, indicating they do not possess personality trait levels that distinguish them from
the general public based upon NEO-PI-R norms. Cargo (n = 8) and Utility aviators
(n=40) were low on Neuroticism, indicating they tend to be emotionally stable, calm, and
secure. Conscientiousness was high for Attack (n = 16) and Utility (n = 40) aviators,
indicating that these respondents are inclined to be self-disciplined, well-organized,
detailed, and goal-oriented. Attack aviators (n = 16) were the only ones to deviate from
the average ranking on Agreeableness, indicating they might be prone to being
hardheaded, direct, and competitive.
Statistical Comparisons. A one-way multivariate analysis of variance
(MANOVA) was used to compare factor scores across mission platforms (Table 4). The
Wilks’ Lambda (Tatsuoka, 1971) was used and a simple main effect was found between
platform and personality domain, [Wilk’s
multivariate

2

=.684, F(15, 185.359)=1.824,p=.034]. The

= .119, is weak, and indicates only about 10% of the multivariate variance

of the personality domains are associated with the platform factor.
Post hoc analysis was conducted through generating analysis of variances
(ANOVA) on each dependent variable as follow-up procedures to the significant
MANOVA outcome (Table 5). Using the Bonferroni method (correcting the alpha level
to guard against Type I errors), each ANOVA was tested at the .01 level. Only
Agreeableness was found to be significantly different among aviators across the four
mission platforms [f(3,71)=6.571, p=.001]

77
An examination of factor scores reveals that Attack pilots scored lower than the
others on Agreeableness. Since these aviators differed on the domain of Agreeableness,
follow-up analysis of the Agreeableness facet scores was conducted, using an exploratory
multivariate analysis. Findings revealed a significant interaction between aviator
platform and the scores on the Agreeableness domain [Wilk’s

=.619, F(18,

187.161)=1.923, p=.016]. Post hoc analysis for the MANOVA consisted of pairwise
comparisons to determine differences among the mission platforms at the factor level
(Table 6).
Under the variable of Agreeableness, the Attack pilots were significantly different
from the Utility pilots (p = .001), but not significantly different from Scout/Observation
or Cargo aviators at the factor level. The source of difference on Agreeableness was
identified on the facets of Trust (Table 7). Attack aviators were found to score lowest
among the four mission platforms on these facets. For instance, the mean score for
Attack aviators (M = 17.75; SD = 5.03) on Trust was significantly lower (p = .001) than
the scores of Utility aviators (M = 22.50; SD = 3.43) (Table 8).
Additional Findings
This study originated in response to Callister et al.’s (1997) concern that they
could not generalize their findings with U.S. Air Force aviators to U.S. Army aviators
due to the limited findings with U.S. Army rotary-wing aviators. Though some
discrepancies in NEO-PI-R scores are reported, three differences should be noted with
Callister et al.’s study that merit caution when comparing the scores between U.S. Air
Force and U.S. Army aviators. First, Callister et al. surveyed aviators during initial flight
training while this study surveyed experienced U.S. Army rotary-wing aviators. Second,

78
Callister et al. were attempting to identify traits that predicted performance in flight
training while this study examined the possibility that distinctive trait levels might be
indicative of experienced U.S. Army rotary-wing aviators across the four mission
platforms. Third, Callister et al. surveyed over 1,300 aviators; the sample in this present
study (n = 75) was smaller.
Comparisons (Table 9) between U.S. Air Force and U.S. Army aviators reveal
similarities on Agreeableness and Conscientiousness, with Army aviators scoring slightly
higher on both factors. Differences are more pronounced in the Neuroticism,
Extraversion, and Openness scales for the total sample. Comparisons between U.S. Air
Force aviators and U.S. Army aviators across the four mission platforms revealed
variations of scores. For instance, U.S. Air Force aviators (M = 71; SD = 19.60) scored
higher on Neuroticism than the Utility aviators (M = 59.78; SD = 19.47) in this study.
Summary
The findings of this study revealed that this sample of experienced U.S. Army
rotary-wing aviators was similar to the general public in terms of NEO-PI-R factor
scores. While the total sample’s factor scores ranked low on Neuroticism (M = 62.77; SD
= 18.54) and Openness (M = 98.47; SD = 17.43), their scores on these factors were near
the average range (less than five points on each scale). Based upon these findings a
personality description for these aviators would include that they are likely (a)
emotionally stable, (b) able to remain calm under stress, and (c) likely to abide by
standard procedures.
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The only significant difference between these aviators was on Agreeableness.
Specifically, Attack (M = 17.75; SD = 5.03; p=.01) and Utility (M = 22.50; SD = 3.43;
p=.01) aviators reported significant differences on the Agreeableness facet of Trust, with
Attack aviators scoring lower. A comparison between NEO-PI-R factor scores in this
sample and the scores presented by Callister et al. (1997) revealed differences between
the two groups at the factor level, but further research is needed to determine the meaning
and facet-level source of these differences.
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CHAPTER V: SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary
The purpose of this study was to identify personality profiles of experienced U.S.
Army rotary-wing aviators based upon the factorial domains of the Five-Factor Model
(FFM). Additionally, findings were analyzed to determine if trait levels were
significantly different between aviators from the four mission platforms of U.S. Army
aviation. The Revised NEO Personality Inventory (NEO-PI-R) was used because of its
past success in identifying distinct personality trait levels and in predicting performance
with other types of aviators. Though the sample size (n= 75) was less than preferred,
some conclusions can still be drawn that merit mention and suggest further research.
Conclusions
Research Question #1
Four conclusions can be offered based upon the first research question (i.e. What
are the personality profiles of experienced U.S. Army rotary-wing aviators?) First, the
findings of this study indicated that the personality profiles of the U.S. Army rotary-wing
aviators sampled were similar to males in the general public except for slightly lower
scores on Neuroticism and Openness. These findings were surprising given that military
aviators are often stereotyped with personality characterizations such as being highly
extraverted and mavericks (low Agreeableness). Overall, these findings suggest that
those who might demonstrate the best performance over time and will likely pursue
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tenure in U.S. Army aviation may be those whose personality traits are near the average
range on the NEO-PI-R.
Second, the differences across mission platforms suggest that the NEO-PI-R
might be of more value in assigning aviators to aircraft or aircraft classification than
aviator selection. Even though Neuroticism and Openness were low for this sample and
high Neuroticism has been linked to flight school performance (Anegart & Callister,
2001; Callister et al., 1997), the variations across mission platforms suggest that future
research might find that more than Agreeableness is significantly different for these
aviators. While NEO-PI-R findings would not be a sole determinant in classification
decisions, recognizing how traits are represented across the mission platforms among
experienced aviators could suggest personality considerations among the other decisionmaking criteria.
Third, the low total sample scores found on Neuroticism and Openness could
indicate some of the characteristics that are necessary to have a successful career as an
U.S. Army rotary-wing aviator. Low Neuroticism is typically associated with being more
emotionally stable and calm under pressure than the average person. Low Openness
would suggest a commitment to following the rules and procedures of U.S. Army
aviation, rather than the maverick stereotype of “making their own rules” in the cockpit.
Fourth, this sample was within two points of being high on Conscientiousness.
High Conscientiousness was reported for Attack and Utility aviators. A larger sample
might clarify if experienced U.S. Army rotary-wing aviators as a whole are higher in
Conscientiousness than the general public.
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Research Question #2
Three conclusions are suggested based upon results from research question #2
(i.e. Do experienced U.S. Army rotary-wing aviator personality profiles differ
significantly across the U.S. Army’s four mission platforms?). First, variations in scores
were found between the aviators across the four mission platforms, though Agreeableness
was the only factor found to be significantly (p = .01) different. For instance, Attack (M
= 137.06; SD = 14.78) and Utility (M = 134.38; SD = 17.82) scored high on
Conscientiousness while Scout/Observation and Cargo were in the average range. A
larger sample could help to clarify the level of significance that exists between FFM
factors across the four mission platforms.
Second, the significant difference in Agreeableness between Attack and Utility
aviators may reflect stereotypical characterizations of these two types of U.S. Army
aviators. For example, Utility aviators were described in interviews with instructor pilots
as being more interpersonal and cooperative in the cockpit than aviators from the other
mission platforms. The Agreeableness factor measures the level of priority associated
with maintaining interpersonal relationships and commitment to cooperation as in
teamwork. While this finding might merit attention, more research is needed to
determine if this difference in Agreeableness continues to emerge and the source of this
difference.
Third, the facet level differences in the Agreeableness facet of Trust may indicate
a need to compare U.S. Army rotary-wing aviators at the facet level in future research.
The significant difference between the scores of Attack and Utility aviators in Trust was
not surprising since they were significantly different at the factor level. However, the
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difference between Attack and Scout/Observation aviators in Compliance could highlight
the need to compare these two groups of aviators again with a larger sample to see if
differences might prove to be significantly different.
The difference in Trust could indicate that the Utility aviators sampled are likely
to be trusting and cooperative with others, while Attack aviators in this sample are more
skeptical or cynical about people and the need for high levels of cooperation. The
difference in Compliance implies that Utility and Scout/Observation aviators sampled
might show deference to others and do not typically appear aggressive or domineering.
The Attack aviators sampled may be more prone to aggressiveness, competition, and
prefer to emphasize competence over cooperation.
Investigating the origins of these facet level differences could prove interesting.
It is possible that these aviators came into U.S. Army aviation with the trait levels as
measured by this study and gradually migrated to their current aircraft in an effort to
achieve a sense of congruence with their interests. It might also be true that these
aviators have adapted their personality to fit the nature and requirements of their
particular mission platform. Future research in the form of longitudinal studies could
prove helpful in determining which of these scenarios might be more accurate.
Additional Findings
This study provides a response to the comments of Callister et al. (1997)
concerning their reluctance to generalize their personality findings with U.S. Air Force
aviators to U.S. Army rotary-wing aviators since little is known about this population. It
was, in fact, this depiction of U.S. Army rotary-wing aviators that originally provided the
impetus for this study. The results from comparisons between Callister et al. and the
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scores obtained in this study resulted in similarities and differences between the two
groups. For instance, U.S. Air Force aviators (M = 126.13, SD = 18.01) were high on
Extraversion while the U.S. Army rotary-wing aviators (M = 116.55, SD = 18.59) were in
the average range. Another comparison revealed that the U.S. Army rotary-wing aviators
(M = 98.47, SD = 17.43) were low on Openness while the U.S. Air Force aviators (M =
114. 39, SD = 18.96) were average.
Some similarities were found to exist between the ranking of scores for U.S. Air
Force aviators and the total sample of U.S. Army rotary-wing aviators in this study. For
example, scores on Agreeableness and Conscientiousness were in the average range for
both groups. Differences were found, however, on the remaining factors. Extraversion,
for example, was high for U.S. Air Force aviators but average for U.S. Army aviators.
Openness was average for U.S. Air Force aviators and low for U.S. Army aviators.
Neuroticism was average for U.S. Air Force aviators and low for U.S. Army aviators.
The comparisons between U.S. Air Force aviators and U.S. Army rotary-wing
aviators in this study might identify similarities or differences that could prove significant
in future research. Caution should be exercised in interpreting the significance of these
findings at this point since further research investigation is needed. It would appear,
based on these comparisons, the caution expressed by Callister et al. in generalizing their
findings with U.S. Air Force aviators to U.S. Army rotary-wing aviators is merited until
additional research findings are available.
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Implications
Implications for Practice
One implication for practice is that the near-average and average scores reported
by the experienced U.S. Army rotary-wing aviators sampled appears to support the need
for additional research to determine if these findings are replicated with larger samples.
Based on this sample, it would seem that aviator personalities may be similar to the
average person rather than high in factors like Extraversion that might be more consistent
with stereotypical descriptions of military aviators such as being prone to risk-taking or
maverick-type attitudes and behavior. NEO-PI-R scores might help to predict cockpit
performance as well as indicate which aviators are likely to pursue tenure as a U.S. Army
rotary-wing aviator. While an instrument such as the NEO-PI-R would not serve as a
primary determinant in selecting new U.S. Army aviators, further research might find that
it could augment future selection procedures.
A second implication for practice is that differences in aviator personality trait
levels across mission platforms seems to suggest that the NEO-PI-R might warrant
consideration in aircraft assignment or classification decisions. More research would be
needed to determine if factors other than Agreeableness are significantly different among
aviators across mission platforms. A larger sample would be helpful in revealing the
differences that may be present. If person-environment fit theory is correct, the
identification of these differences and their inclusion in classification decisions should
result in maximum cockpit performance and tenure in U.S. Army aviation.
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Implications for Research
Numerous suggestions for future research have already been made largely due to
the lack of current personality research with U.S. Army rotary-wing aviators and the
absence of studies using the NEO-PI-R with these aviators. Future research could
employ a similar research design as used in this study but with a larger sample. A larger
sample might change the rankings of factor scores or increase the significance that exists
between aviators across the four mission platforms.
Future research could also examine facet-level differences among U.S. Army
rotary-wing aviators (i.e. between experienced and new U.S. Army rotary-wing aviators
including correlations within mission platforms). Facets represent different dimensions
within the five personality factors that can provide clarification in interpreting a factor
score (Paunonen & Ashton, 2001). For example, facet scores for the total sample in this
study indicated this sample was low on the Vulnerability facet and high on Competence.
Low Vulnerability would suggest these aviators likely feel competent to handle
emergency situations, while High Competence implies feelings of being capable,
sensible, and effective. Significant differences at the facet level could increase what is
known about U.S. Army rotary-wing aviators in general and if facet levels vary among
aviators across the four mission platforms.
Recommendations
Two recommendations are made based on the findings of this study. First,
personality should be considered in aircrew training. Second, findings from this study
could serve as an initial step in validating the consideration of personality in
classification decisions.
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Regarding the first recommendation, personality should be considered in aircrew
training. U.S. Army rotary-wing aircraft are typically manned by two and three aviators
that function as an aircrew. Aircrews rely upon interpersonal dynamics such as (a) clear
communication, (b) quality decision-making, and the (c) coordination of team member
skills and input in accomplishing team goals. The U.S. Army provides periodic training
designed to improve aviator performance as a member of an aircrew.
Personality can influence how effective this training will be with individuals. For
instance, individuals with high Conscientiousness are likely to be more attentive and
responsive to training designed to improve performance than those with low
Conscientiousness. Individuals with high Agreeableness are more likely to be
cooperative in using new skills that are emphasized by the organizations than someone
who is low in Agreeableness. Individuals with high Neuroticism will likely be difficult
to incorporate into a team because of their unstable emotionality. Individuals with high
Extraversion are likely to be interactive in the training process and seek to influence the
group’s response to training.
The basic dynamics of successful aircrews have been identified in aircrew
training programs such as Crew Resource Management (Wiener, Kanki, & Helmreich,
1993). However, factor scores such as those comprising Agreeableness and
Conscientiousness could influence the effectiveness of teamwork training. For example,
Attack aviators in this study scored the lowest in Agreeableness, which may indicate that
they would view the importance of teamwork training differently than do aviators who
fly the other mission platforms. Attack and Utility aviators scored high on
Conscientiousness which might indicate that these aviators are motivated to improve their
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flight-related skills. Aircrew training could benefit from acknowledging the differences
that exist in aviator personalities, including addressing specific ways personality
dispositions can impact aircrew performance.
The second recommendation is that findings from this study could serve as an
initial step in validating the consideration of personality in classification decisions with
future U.S. Army rotary-wing aviators. Agreeableness was the only factor found to be
significantly different among the aviators sampled across the four mission platforms.
Future research might expand on this finding by identifying other areas of significant
difference that could be incorporated into classification decision-making.
Summary
Information about the personality traits of U.S. Army rotary-wing aviators
remains shrouded in some mystery; a point that has been noted in research with other
aviators (Callister et al., 1997). This study provides some clarity by identifying the
personality profiles of experienced U.S. Army rotary-wing aviators through scores on the
NEO-PI-R. Though the sample size in this study was small (n=75), findings were
generated for the total sample and among aviators across the different mission platforms.
The aviators in this study reported personality trait levels similar to the general
public though they scored slightly lower on Neuroticism and Openness. A personality
profile such as this would suggest these aviators are similar to the general population
even though they may share a greater disposition for emotional stability and remaining
calm under pressure. They may also share a higher lever of commitment to following
rules and procedures than is found in the general public.
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Trait-level fluctuations were reported by the aviators from the different mission
platforms indicating that all U.S. Army rotary-wing aviators do not share the same
personality traits, but the significance of these differences appears to argue for further
research. The findings in this study are an initial step in understanding the personality of
U.S. Army rotary-wing aviators, but much more research is needed to determine the role
personality should play in the selection and classification of future U.S. Army rotarywing aviators.
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APPENDIX A
DEMOGRAPHIC QUESTIONNAIRE
1. Age ______________
3. Gender (Circle): Male

2. Years of military service _______
Female

5. Rank ________________

4. Years of rated aviation service ___
6. Time in rank _________________

Classification Information
7. What aircraft was your initial classification? _______________________
**IF YOUR PMOS IS ROTARY-WING ANSWER QUESTIONS 8 – 13**
8. Have you switched PMOS in your aviation career? Yes or No. (Circle one)
9. If you have switched PMOS, which explanation most closely explains why? (Circle
one)
A. Desire to fly a different aircraft
B. Involuntary reassignment
C. Personal choice career improvement
10. If you have switched PMOS, after how many years as a rated Army aviator did this
occur?

11. Did you choose your initial aircraft? (Circle one)
A. Yes
B. No
12. Which rotary-wing aircraft would you prefer as your primary classification?

13. Are you satisfied with your current aircraft classification MOS? (Circle one)
A. Yes
B. No
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APPENDIX B
INFORMED CONSENT
INTRODUCTION: This study is designed to collect data regarding aviator personality
profiles. This study is conducted under the supervision of Army Research Institute and is
part of the Selection Instrument for Army Flight Training (SIFT) project. Findings will
assist in the creation of a new aircraft classification instrument for future Army aviators.
DISCLOSURE: You will be asked to complete a demographic questionnaire and
provide information concerning gender, rank, years of service, and past training. You will
also be asked to complete the NEO-PI-R.
RISKS: No physical or emotional risks have been identified in this research protocol.
The level of stress generated by participation in this research is expected to be minimal.
There are no hidden measures or hidden purposes within this study, nor has any
deception been used in this research protocol.
CONFIDENTIALITY: All information will be kept in strictest confidence. Only group
summary results will be discussed or reported. No personally identifiable information
will be used in reporting the results of this project to any agency, either within or outside
of the Army. Individuals will remain anonymous. YOU HAVE THE RIGHT TO
REFUSE TO PROVIDE ANY OR ALL INFORMATION WITHOUT RISK OF ANY
NEGATIVE CONSEQUENCE TO YOU. This right is protected under provisions of AR
70-25 Use of Volunteers as Subjects of Research.
ACKNOWLEDGMENT: By returning this packet I acknowledge that I have been
informed that I have the right to refuse to provide any or all information requested of me.
I further acknowledge that I have been informed that any and all information that I
choose to provide will be kept anonymous.
POINT OF CONTACT: Dr. Larry Katz
ARI-RWARU
Bldg 5100
Fort Rucker, AL 36362
334-255-2385 DSN 558-2385
Please sign below to acknowledge your agreement to participate in this study

__________________________________________________

__________________

(RETURN THIS COPY WITH YOUR COMPLETED SURVEY PACKET)
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INFORMED CONSENT
INTRODUCTION. This study is designed to collect data regarding aviator personality
profiles. This study is conducted under the supervision of Army Research Institute and is
part of the Selection Instrument for Army Flight Training (SIFT) project. Findings will
assist in the creation of a new aircraft classification instrument for future Army aviators.
DISCLOSURE: You will be asked to complete a demographic questionnaire and
provide information concerning gender, rank, years of service, and past training. You will
also be asked to complete the NEO-PI-R.
RISKS: No physical or emotional risks have been identified in this research protocol.
The level of stress generated by participation in this research is expected to be minimal.
There are no hidden measures or hidden purposes within this study, nor has any
deception been used in this research protocol.
CONFIDENTIALITY: All information will be kept in strictest confidence. Only group
summary results will be discussed or reported. No personally identifiable information
will be used in reporting the results of this project to any agency, either within or outside
of the Army. Individuals will remain anonymous. YOU HAVE THE RIGHT TO
REFUSE TO PROVIDE ANY OR ALL INFORMATION WITHOUT RISK OF ANY
NEGATIVE CONSEQUENCE TO YOU. This right is protected under provisions of AR
70-25 Use of Volunteers as Subjects of Research.
ACKNOWLEDGMENT: By returning this packet I acknowledge that I have been
informed that I have the right to refuse to provide any or all information requested of me.
I further acknowledge that I have been informed that any and all information that I
choose to provide will be kept anonymous.
POINT OF CONTACT: Dr. Larry Katz
ARI-RWARU
Bldg 5100
Fort Rucker, AL 36362
334-255-2386 DSN 558-2385
**YOUR COPY. KEEP FOR YOUR RECORDS**
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Table 1
Descriptive Statistics of Total Sample NEO-PI-R Factor Scores

N
N

E

O

A

C

Valid

75

75

75

75

75

Missing

2

2

2

2

2

Mean

62.77

116.55

98.47

116.51

132.91

Median

63.00

117.00

99.00

117.00

133.00

Mode

65.00

105.00

82.00

121.00

133.00

Std. Dev.

18.54

18.59

17.43

16.25

18.09

Skewness

.54

-.18

.080

-.24

-.11

Note. Factor names: N = Neuroticism; E = Extraversion; O = Openness; A =
Agreeableness; C = Conscientiousness. Average range of scores: Neuroticism (65-86);
Extraversion (99-118); Openness (101-119); Agreeableness (112-128);
Conscientiousness (115-133).
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Table 2
Comparison of Total Sample and Mission Platform Scores

Factor

M

A

S/O

C

U

Total Sample

(n-16)

(n=11)

(n=8)

(n=40)

(n=75)

M

SD

66.55

14.85

60*

17.11

Extraversion

114.38 14.45 114.09

20.82
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Openness

94.88* 15.41 97.73*

17.38

103.81* 17.95 114.45
137.06** 14.78 127.55

Neuroticism

Agreeableness
Conscientiousness

SD

68.75 18.73

M

SD

M

SD

M

SD

59.78*

19.47

62.77*

18.54

21.53

118.03

19.60

116.55

18.59

97.75*

16.98

100.13*

18.66

98.47*

17.43

10.22

113.50

13.15

122.70

14.53

116.51

16.25

20.41

129.13

19.22 134.38**

17.82

132.91

18.09

Note. * denotes “low” and ** denotes “high” ranking of scores based upon NEO-PI-R norms. Mission Platform names: A = Attack;
S/O = Scout/Observation; C = Cargo; U = Utility.
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Table 3
Ranking of Total Sample Scores
Total
Factor

n

A

S/O

C

U

Sample

16

11

8

40

75

Neuroticism

Average

Average

Low

Low

Low

Extraversion

Average

Average

Average

Average

Average

Openness

Low

Low

Low

Low

Low

Agreeableness

Low

Average

Average

Average

Average

Conscientiousness

High

Average

Average

High

Average

Note. Mission Platform names: A = Attack; S/O = Scout/Observation; C = Cargo; U =
Utility. Rankings based upon NEO-PI-R norms provided by Costa and McCrae (1992).
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Table 4
Multivariate Analysis of Platform and Personality Domains
Partial
Eta
Effect

Value

Intercept Pillai’s
Trace

.996

Hypothesis
df

F
3112.071

5.00

Error df

Sig.

Squared

67.00

.000

.996

67.00

.000

.996

15.00

207.000

.044

.113

15.00

185.359

.034

.119

0
Wilk’s
Lambda

.004

3112.071

5.00
0

Platform Pillai’s
Trace

.338

1.75

2
Wilk’s
Lambda

.684

1.82
4
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Table 5
Analysis of Variance for the Five-Factor Model Factors

Dependent
Variable

Neuroticism

Sum of
Squares

Contrast
Error

Extraversion

Contrast
Error

Openness

Contrast
Error

Agreeableness

Contrast
Error

Conscientiousness Contrast
Error

df

Mean
Square

F

1.095

.357

.044

.215

.886

.009

.345

.793

.014

6.517

.001

.216

1.264

.293

.051

1124.569

3

374.856

24316.577

71

342.487

230.078

3

76.693

25344.509

71

356.965

322.485

3

107.495

22152.182

71

312.003

4219.682

Partial
Eta
Squared

3 1406.561

15325.065

71

215.846

1227.432

3

409.144

22988.915

71

323.788

Sig.

123

Table 6
Pairwise Comparisons Between Mission Platforms

Factor

N

(I)

(J)

(I-J)

Mission

Mission

Mean

Platform

Platform

Difference

A

S/O

C

95% Confidence Interval
Std. Error

Sig.

Lower Bound

Upper Bound

S/O

2.205

7.248

.762

-16.981

21.390

C

8.125

8.014

.314

-13.086

29.336

U

8.975

5.474

.016

-5.515

23.465

A

-2.205

7.248

.762

-21.390

16.981

C

5.920

8.599

.493

-16.840

28.681

U

6.770

6.301

.286

-9.906

23.447

A

-8.125

8.014

.314

-29.336

13.086

S/O

-5.920

8.599

.493

-28.681

16.840
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Table 6 (cont.).

Factor

(I)

(J)

(I-J)

Mission

Mission

Mean

Platform

Platform

Difference

N
U

A

S/O

Std. Error

Sig.

Lower Bound

Upper Bound

U

.850

7.167

.906

-18.121

19.821

A

-8.975

5.474

.106

-23.465

5.515

S/O

-6.770

6.301

.286

-23.447

9.906

-.850

7.167

.906

-19.821

18.121

.284

7.400

.969

-19.303

19.871

C

-2.500

8.181

.761

-24.154

19.154

U

-3.650

5.589

.516

-18.443

11.143

A

-.284

7.400

.969

-19.303

19.871

C

-2.784

8.779

.752

-26.021

20.453

U

-3.934

6.432

.543

-18.443

11.143

C
E

95% Confidence Interval

S/O
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Table 6 (cont.)

Factor

E

(I)

(J)

(I-J)

Mission

Mission

Mean

Platform

Platform

Difference

C

U

O

A

S/O

95% Confidence Interval
Std. Error

Sig.

Lower Bound

Upper Bound

A

2.500

8.181

.761

-19.154

24.154

S/O

2.784

8.779

.752

-20.453

26.021

U

-1.150

7.317

.876

-20.518

18.218

A

3.650

5.589

.516

-11.143

18.443

S/O

3.934

6.432

.543

-13.092

20.960

C

1.150

7.317

.876

-18.218

20.518

S/O

-2.852

6.918

.681

-21.164

15.460

C

-3.500

7.649

.649

-23.745

16.745

U

-5.250

5.225

3.18

-19.080

8.580

A

2.852

6.918

.681

-15.460

21.164
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Table 6 (cont.).

Factor

O

C

(I)

(J)

(I-J)

Mission

Mission

Mean

Platform

Platform

Difference

AG

A

Std. Error

Sig.

Lower Bound

Upper Bound

C

-.648

8.208

.937

-22.372

21.077

U

-2.398

6.014

.691

-18.315

13.520

A

3.500

7.649

.649

-16.745

23.745

.648

8.208

.937

-21.077

22.372

U

-1.750

6.841

.799

-19.857

16.357

A

5.250

5.225

.318

-8.580

19.080

S/O

2.398

6.014

.691

-13.520

18.315

C

1.750

6.841

.799

-16.357

19.857

-10.642

5.754

.069

-25.873

4.589

S/O

U

95% Confidence Interval

S/O
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Table 6 (cont.)

Factor

(I)

(J)

(I-J)

Mission

Mission

Mean

Platform

Platform

Difference

AG

S/O

C

U

95% Confidence Interval
Std. Error

Sig.

Lower Bound

Upper Bound

C

-9.938

6.392

.123

-26.776

6.901

U

-18.888

4.346

.000

-30.390

-7.385

A

10.642

5.754

.069

-4.589

25.873

C

.705

6.827

.918

-17.365

18.774

U

-8.245

5.002

.104

-21.485

4.994

A

9.938

6.362

.123

-6.901

26.776

S/O

-.705

6.827

.918

-18.774

17.365

U

-8.950

5.690

.120

-24.011

6.111

A

18.888

4.346

.000

7.385

30.390

8.245

5.002

.104

-4.994

21.485

S/O
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Table 6 (cont.).

Factor

(I)

(J)

(I-J)

Mission

Mission

Mean

Platform

Platform

Difference

95% Confidence Interval
Std. Error

Sig.

Lower Bound

Upper Bound

AG

U

C

8.950

5.690

.120

-6.111

24.011

CO

A

S/O

9.517

7.048

.181

-9.138

28.172

C

12.438

7.792

.115

-8.186

33.061

U

2.688

5.323

.615

-11.401

16.776

A

-9.517

7.048

.181

-28.172

9.138

C

2.920

8.361

.728

-19.210

25.051

U

-6.830

6.126

.269

-23.045

9.386

A

-12.438

7.792

.115

-33.061

8.186

S/O

-2.920

8.361

.728

-25.051

19.210

U

-9.750

6.969

.166

-28.196

8.969

S/O

C
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Table 6 (cont.)

Factor

CO

U

(I)

(J)

(I-J)

Mission

Mission

Mean

Platform

Platform

Difference

95% Confidence Interval
Std. Error

Sig.

Lower Bound

Upper Bound

-2.688

5.323

.615

-16.776

11.401

S/O

6.830

6.126

.269

-9.386

23.045

C

9.750

6.969

.166

-8.696

28.196

A

Note. Mission Platform names: A = Attack; S/O = Scout/Observation; C = Cargo; U = Utility. Factor labels: N = Neuroticism; E =
Extraversion; O = Openness; AG = Agreeableness; CO = Conscientiousness.
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Table 7
Comparisons of Agreeableness Facet Scores

(I)

(J)

(I-J)

Dependent

Mission

Mission

Mean

Std.

Variable

Platform

Platform

Difference

Error

Sig.

Lower Bound

Upper Bound

S/O

-1.6136

1.57875

1.000

-5.8987

2.6714

C

-3.7500

1.74538

.210

-8.4873

.9873

U

-4.7500*

1.19232

.001

-7.9862

-1.5138

A

1.6136

1.57875

1.000

-2.6714

5.8987

C

-2.1364

1.87294

1.000

-7.2199

2.9471

U

-3.1364

1.37229

.152

-6.8610

.5883

A

3.7500

1.74538

.210

-.9873

8.4873

S/O

2.1364

1.87294

1.000

-2.9471

7.2199

A1 Trust

A

S/O

C

95% Confidence Interval
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Table 7 (cont.)

(I)

(J)

(I-J)

Dependent

Mission

Mission

Mean

Std.

Variable

Platform

Platform

Difference

Error

Sig.

Lower Bound

Upper Bound

U

-1.0000

1.56111

1.000

-5.2372

3.2372

A

4.7500*

1.19232

.001

1.5138

7.9862

S/O

3.1364

1.37229

.152

-.5883

6.8610

C

1.0000

1.56111

1.000

-3.2372

5.2372

-1.9261

1.65625

1.000

-6.4215

2.2693

C

-.0625

1.83106

1.000

-5.0323

4.9073

U

-2.7125

1.25085

.201

-6.1075

.6825

A

1.9261

1.65625

1.000

-2.5693

6.4215

C

1.8636

1.96488

1.000

-3.4694

7.1967

A1 Trust (cont.)
U

A2
Straightforwardness

A

S/O

S/O

95% Confidence Interval
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Table 7 (cont.)

(I)

(J)

(I-J)

Dependent

Mission

Mission

Mean

Std.

Variable

Platform

Difference

Error

Sig.

Lower Bound

Upper Bound

U

-.7864

1.43966

1.000

-4.6939

3.1211

A

.0625

1.83106

1.000

-4.9073

5.0323

S/O

-1.8636

1.96488

1.000

-7.1967

3.4694

U

-2.6500

1.63775

.660

-7.0952

1.7952

A

2.7125

1.25085

.201

-.6825

6.1075

.7864

1.43966

1.000

-3.1211

4.6939

C

2.6500

1.63775

.660

-1.7952

S/O

-.5795

1.50908

1.000

-4.6755

A2
Straightforwardness
(cont.)
C

U

Platform

S/O

A3 Altruism

A

95% Confidence Interval

7.0952
3.5164
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Table 7 (cont.)

Dependent
Variable

(I)

(J)

(I-J)

Mission

Mission

Mean

Std.

Difference

Error

Sig.

Lower Bound

Upper Bound

C

-1.3750

1.66835

1.000

-5.9032

3.1532

U

-2.1250

1.13970

.398

-5.2184

.9684

A

.5795

1.50908

1.000

-3.5164

4.6755

C

-.7955

1.79028

1.000

-5.6546

4.0637

U

-1.5455

1.31173

1.000

-5.1057

2.0148

A

1.3750

1.66835

1.000

-3.1532

5.9032

.7955

1.79028

1.000

-4.0637

5.6546

U

-.7500

1.49222

1.000

-4.8002

3.3302

A

2.1250

1.13970

.398

-.9684

5.2184

Platform

A3 Altruism (cont.)

S/O

C

Platform

S/O

U

95% Confidence Interval
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Table 7 (cont.)

(I)

(J)

(I-J)

Dependent

Mission

Mission

Mean

Variable

Platform Platform Difference

A3 Altruism (cont.)

Sig.

Lower Bound

Upper Bound

1.5455

1.31173

1.000

-2.0148

5.1057

.7500

1.49222

1.000

-3.3002

4.8002

-4.9886*

1.63332

.019

-9.4218

-.555

C

-2.1250

1.80571

1.000

-7.0260

2.7760

U

-3.7500*

1.23353

.020

-7.0980

-.4020

A

4.9886*

1.63332

.019

.5555

9.4218

C

2.8636

1.93768

.863

-2.3956

8.1229

U

1.2386

1.41973

1.000

-2.6148

5.0920

A

2.1250

1.80571

1.000

-2.7760

7.0260

S/O

A

S/O

C

95% Confidence Interval

Error

C
A4 Compliance

Std.

S/O
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Table 7 (cont.)

(I)

(J)

(I-J)

Dependent

Mission

Mission

Mean

Variable

Platform Platform Difference

A4 Compliance (cont.)

U

A

S/O

95% Confidence Interval

Error

Sig.

Lower Bound

Upper Bound

S/O

-2.8636

1.93768

.863

-8.1229

2.3956

U

-1.6250

1.61507

1.000

-6.0086

2.7586

A

3.7500*

1.23353

.020

.4020

7.0980

S/O

-1.2386

1.41973

1.000

-5.0920

2.6148

1.6250

1.61507

1.000

-2.7586

6.0086

S/O

-1.2614

1.84719

1.000

-6.2750

3.7523

C

-1.7500

2.04214

1.000

-7.2928

3.7928

U

-2.6250

1.39505

.384

-6.4114

1.1614

A

1.2614

1.84719

1.000

-3.7523

6.2750

C
A5 Modesty

Std.

136

Table 7 (cont.)

(I)

(J)

(I-J)

Dependent

Mission

Mission

Mean

Variable

Platform Platform Difference

A5 Modesty (cont.)

C

A

Sig.

Lower Bound

Upper Bound

-.4886

2.19140

1.000

-6.4365

5.4592

U

-1.3636

1.60562

1.000

-5.7216

2.9943

A

1.7500

2.04214

1.000

-3.7928

7.2928

.4886

2.19140

1.000

-5.4592

6.4365

U

-.8750

1.82655

1.000

-5.8326

4.0826

A

2.6250

1.39505

.384

-1.1614

6.4114

S/O

1.3636

1.60562

1.000

-2.9943

5.7216

.8750

1.82655

1.000

-4.0826

5.8326

-.2727

1.51583

1.000

-4.3870

3.8415

C
A6 Tender-Mindedness

Error

95% Confidence Interval

C

S/O

U

Std.

S/O
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Table 7 (cont.)

Dependent
Variable

(I)

(J)

(I-J)

Mission

Mission

Mean

Std.

Platform

Platform

Difference

Error

Sig.

Lower Bound

Upper Bound

C

-.6250 1.67582

1.000

-5.1735

3.9235

U

-2.6250 1.14480

.149

-5.7322

.4822

A

.2727 1.51583

1.000

-3.8415

4.3870

C

-.3523 1.79830

1.000

-5.2332

4.5286

U

-2.3523 1.31760

.471

-5.9285

1.2240

A

.6250 1.67582

1.000

-3.9235

5.1735

S/O

.3523 1.79830

1.000

-1.5286

5.2332

-2.000 1.49890

1.000

-6.0683

2.0683

A6 Tender-Mindedness (cont.)

S/O

C

U

95% Confidence Interval
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Table 7 (cont.)
(I)

(J)

(I-J)

Dependent

Mission

Mission

Mean

Std.

Variable

Platform

Platform

Difference

Error

Sig.

Lower Bound

Upper Bound

A6 Tender-Mindedness (cont.)

U

A

2.6250

1.14480

.149

-.4822

5.7322

S/O

2.3523

1.31760

.471

-1.2240

5.9285

C

2.0000

1.49890

1.000

-2.0683

6.0683

* denotes the mean difference is significant at the .05 level

95% Confidence Interval
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Table 8
Pairwise Comparisons of Trust Between Mission Platforms

(I)

(J)

(I-J)

Mission

Mission

Mean

Platform

Platform

Difference

Std. Error

Sig.

Lower Bound

S/O

-1.6136

1.57875

1.00

-5.8987

2.6714

C

-3.7500

1.74538

.210

-8.4873

.9873

U

-4.7500

1.19232

.001

-7.9862

-1.5138

A

1.6136

1.57875

1.000

-2.6714

5.8987

C

-2.1364

1.87294

1.000

-7.2199

2.9471

U

-3.1364

1.37229

.152

-6.8610

.5883

A

3.7500

1.74538

.210

-.9873

8.4873

S/O

2.1364

1.87294

1.000

-2.9471

7.2199

A

S/O

C

95% Confidence Interval
Upper Bound
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Table 7 (cont.).

U

(I)

(J)

(I-J)

Mission

Mission

Mean

Platform

Platform

Difference

Std. Error

Sig.

Lower Bound

U

-1.0000

1.5611

1.000

-5.2372

3.2372

A

4.7500

1.19232

.001

1.5138

7.9862

S/O

3.1364

1.37229

.152

-.5883

6.8610

C

1.0000

1.56111

1.000

-3.2372

5.2372

95% Confidence Interval

Note. Mission Platform names: A = Attack; S/O = Scout/Observation; C = Cargo; U = Utility.

Upper Bound
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Table 9
Comparison of U.S. Air Force and U.S. Army Aviators NEO-PI-R Scores
_____________________________________________________________
Factor
U.S. Air Force
U.S. Army
_____________________________________________________________
M

SD

M

SD

Neuroticism

71.00

19.60

62.77*

18.54

Extraversion

126.13**

18.01

116.55

18.59

Openness

114.39

18.96

98.47*

17.43

Agreeableness

112.89

18.51

116.51

16.25

Conscientiousness

128.24

19.15

132.91

18.09

Source: Air Force scores from “Using the NEO-PI-R to Assess the Personality of US Air
Force Pilots” by J.D. Callister, R.E. King, P.D. Retzlaff, and R.W. Marsh, 1997,
(Technical Report AL/AO-TR-1997-0097), Brooks Air Force Base, TX: United States
Air Force Armstrong Laboratory. (*) denotes low and (**) denotes high score rankings
based upon NEO-PI-R norms.

